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Field- of the invention 

The present invention relates to novel compounds 
which are 7a-substituted 17 -alkylene- 16a- hydroxy steroi- 
dal estrogens. This invention specifically relates to 
5 estrogen derivatives where the 7ot-substituent is chosen 
in such a way that it conveys ant i- estrogenic properties 
to the compound. The present invention slIso relates to 
use o.f said compounds as a 1 medicament, and for the treat- 
ment of estrogen dependent disorders, a pharmaceutical 
10 composition comprising one or more of said compounds and 
a method of treatment . 
Background" and prior art 

Estrogens are small • molecule ligands .that bind to 
the' ligand -binding domain (LBD) of the estrogen receptors 
15 ER-a and ER-p. The ligand-receptor complex regulates the 
transcription of certain genes by binding to response 
.elements in the promotor regions of -the genes. The recep- 
" tor protein activates the transcription machinery by a 
complex mechanism, through the activating functions AF-1 

2 0 and AF-2 in the ER, For a comprehensive -review on (anti) - 

estrogens, their receptors, structure and function, see 
ref 1 • 

There are broadly speaking three types of ligands r 
all binding to the L.BD but* showing different pharmacolo- 
25 gical profiles: the full agonists, e.g. estradiol, which 
activate through both the AF-1 and the AF-2 activating 
. functions of the receptor; the mixed agonists/antagonists 
or the so called SERMs (selective ER modulators) ; e.g. 
raloxifene which activate only through the AF-1 and be- 

3 0 have either as agonists or as antagonists depending on 

the cellular context and tissue ,-• the full antagonists, 
e.g. ICI 182,780, which inhibit both the AF-1 and the AF- 
2 activating functions. 
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The full antagonists, the so called pure anti- 
estrogens, were first described by Bowler et al . (ref 2) 
and are especially useful for the treatment of breast 
cancer . 

5 The molecular mechanisms at the level of ligand- 

receptor complex differentiating the full agonist, the 
SERM, and the full antagonist have recently been eluci- 
dated by X-ray crystallography (ref 3,4). 

In addition to 17p-hydroxy substitution, full anta- 
10 gonist steroidal estrogens typically bear an 11|3- or a 
7oc-long-chain substituent, which is necessary for the 
antagonistic property (ref 1) . It has been speculated 
that the lip- and 7a-substituents , both for antagonists 
and agonists, may bind to a common pocket in the receptor 
15 protein (ref 5) . 

Recently it was shown that the full antagonist ICI 
164,3 84 binds to the LBD of ERp in a 180° flipped orien- 
tation around the 03-017 axis, compared with the estra- 
diol-ER complex (ref 4) . In this orientation the 7a-sub- 
20 stituent of ICI 164,384 can occupy the so-called lip- 
pocket of the receptor LBD. 

In order to show potent agonistic effects steroidal 
estrogens should have a 17 -hydroxy group, preferably a 
17P-hydroxy, or a 17-keto group. The 170-hydroxy group in 

2 5 such compounds is often combined with e.g. 17a-alkyl (or 

-alkynyl) or 16a-halide substituents . This type of D-ring 
substitution pattern has also been used in the 11{5- or 
7a-substituted steroidal anti-estrogens reported in the 
literature, including the 7a-substituted steroidal com- 

3 0 pounds of the closest prior-art. 

In EP013e504 7a-substituted steroidal compounds, 
which are 17j3-hydroxy substituted, optionally derivati- 
zed, or 17-keto substituted, are reported- This document 
includes the compound ICI 182,780 (3 , l7p-dihydroxy -7a- 
35 [(4,4,5 , 5, 5-pentaf luoro-n-pentyl) sulf inyl]nonyl]- 

estra-1,3,5 (10) -triene) ) - 
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EP028061B describes 7a-aryl substituted steroids, 
including ant i -estrogens, which all are 170-hydroxy, 17(3- 
acyloxy, or l7(3-alkoxy substituted compounds. 

EP03 67576 discloses compounds for use in the inhibi- 
tion of sex steroid activity. Among these compounds are 
7a- substituted estratrienes , preferably substituted with 
a 17-hydroxy or a 17-keto group. 

In WO9920646 7a- thioethers are reported as steroidal 
estrogens and anti - estrogens - The compounds are 17-hydro- 
xy 9 17-acyloxy, 17-alkoxy, or 17-keto substituted in the 
D-ring. The 1 7 (i- derivatives are preferred. 

In WO0142186 compounds having hydroxy carbonyl -halo - 
genoalkyl side chains are reported. Some of these com- 
pounds are described as 7a- substituted steroidal anti- 
estrogens, all of which have the 17(3-hydroxy substitution 
pattern. 

In EP0410554 7a-substituted l4 / 17a-ethano- and - 
ethenoestratrienes are reported as ant i- estrogenic com- 
pounds. The compounds are all 17(3-hydroxy derivatives. 

BP0906332 (DE 19622457) reports on 7a- (5 -methyl - 
aminopentyl) -estratrienes and P709933855 reports on 11(5- 
halogen- 7a- substituted estrogens. All compounds are 17(3- 
hydroxy or 17(3-acyloxy derivatives. 

In WO9S07740 7a-aminoalkyl -estratrienes are descri- 
bed, all compounds being 17-hydroxy or -acyloxy deriva- 
tives. The vast majority of cited compounds are 17P-hyd- 
roxy derivatives. 
Summary of the invention 

The objective problem of the present invention is to 
develop novel 7a-substituted steroidal anti-estrogen com- 
pounds with a new D-ring substitution pattern, that does 
not include the above mentioned substitution pattern 
known for potent estrogens, but still with a retained or 
higher affinity for the estrogen receptor in comparison 
with the above disclosed compounds of the prior art. 

This kind of novel compounds, in the form of new 
hioh affinitv steroidal anti-estrogens according to for- 
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mula 1/ have been developed by introducing a 17-alkylene- 
l6a-hydroxyl substitution in the D-ring in combination 
with 7a-side-chains to convey antagonistic properties to 
the steroidal estrogens. The 7 - unsubs t i t ut e d 17-alkylene- 
16-a-hydroxyl derivatives have earlier been described in 
document WO970S188 as steroidal estrogens with low "sex 
hormonal 11 activities, indicating a low binding affinity 
and/or low estrogenic agonistic potency of these 
compounds . 

The inventor of the present invention have unexpec- 
tedly found that the compounds of the present invention 
show equal or even higher affinity to the ERa-receptor f 
compared with prior art compounds. The 17-alkylene-lSa- 
hydroxyl substitution pattern can conceptually be combi- 
ned with any type of anti-estrogenic 7a-side-chain. Com- 
pounds of the present invention that show pure anti- 
estrogenic activity are especially useful for the treat- 
ment of estrogen dependent breast cancer and other estro- 
gen related disorders such as 

anovulatory infertility 

menstrual disorders 

male pattern baldness 

dysfunctional uterine bleeding 

endometrial polyps 

benign breast disease 

uterine leiomyomas 

adenomyos i s 

ovarian cancer 

endometrial cancer 

melanoma 

prostate cancer 

cancers of the colon 

CNS cancers 

endometriosis 

polycystic ovary syndrome 

infertility 
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and can also be used for contraception in males. 

The phrases "antagonistic properties" and "anti- 
estrogenic properties" used in the present application 
relates to compounds that antagonise the action of an 
5 estrogen at the receptor level . 

Detailed description of the invention 

The object of the present, invention is to provide 
novel compounds which are 7a-substituted 17-alkylene-16a- 
hydroxy- steroidal estrogens, 
10 In a first aspect the present invention relates to a 

compound of the general formula I 



15 




I 

2 0 wherein 

A is a 3-22 atoms long substituent, which convey 
anti-estrogenic properties to the compound and which sub- 
stituent A is defined by Di- 6r wherein D is chosen from 
the group comprising R4-C(0)R4, R4S (0) o~2R4 , N(R4) 3/ R40R4 

2 5 and R4 (C6H4) R4 

wherein R4 independently represents a bond, or H, or 
a halogenated or non-halogenated, saturated or unsatura- 
ted, mono-, di-, or trivalent C1-C12 hydrocarbon 

B ' , B 1 ' are H,H or H,0-R3 or 0-R3,H or H,F or 

3 0 together represent =0/ 

Rl is H, or a potentially metabolically unstable 
group chosen from the group comprising a straight, 
branched, or cyclic C1-C6 alkyl, C1-C6 acyl , benzoyl, 
sulphamoyl , or N-acetyl - sulphamoyl ; 
35 R2 is H, or a potentially metabolically unstable 

group chosen from the group comprising C1-C6 acyl or 
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R3 is H, or C1-C3 alkyl. or a metabolically unstable 
group chosen from the group comprising C1-C6 acyl, benzo- 
yl, sulphamoyl , or N- acetyl -sulphamoyl ; and 

X is methylene or a single bond, or 

pharmaceutical ly acceptable salts of the compounds 
of the general formula I - 

In one preferred embodiment of the present inven- 
tion, A is 

- (CH 2 ) ( (CH 2 ) o-*H> (CK 2 ) 2 -*S (O) 0-2 (CH 2 ) 2 -4 (CF 2 ) i- 3 CF 3 

or 

- (CH 2 ) 7-11S (O) 0-2 (CH 2 ) 2 .* (CF 2 ) i- 3 CF 3 

or 

-(CH 2 ) 9 - a2 C(0)N( (CH 2 ) 0 - 2 H) (CY 2 ) 2 - 6 Y 
wherein Y is chosen from H or F 
or 

-(CH 2 ) s . 9 CH(C0 2 H) (CH 2 ) 2 - S (CP 2 ) 1-3CF3 

or 

-C 6 H 4 -p-0 (CH 2 ) 3-*S (0) 0-2 (CH 2 ) 2 - 4 (CF 2 ) i- 3 CF 3 

or 

-C s H 6 -p-0 (CH 2 ) 2 NMe 2 ; 
Rl is hydrogen, or methyl, or acetyl, or benzoyl, or 
sulphamoyl , or N- acetyl - sulphamoyl ; 
R2 is hydrogen; and 

R3 is H, or methyl, or a potentially metabolically 
unstable group chosen from the group comprising C1-C6 
acyl, benzoyl, sulphamoyl, or N- acetyl -sulphamoyl - 

In another preferred embodiment A is 

- (CH 2 ) (CK 3 ) (CH 2 ) 2 - 4 S (O) 0-2 (CH 2 ) 2 . 4 <CF 2 ) a . 3 CF 3 

or 

- (CH 2 ) 7-11S CO) o- 2 (CH 2 ) 2-4 (CF 2 ) i- 3 CF 3 

or 

-(CH 2 ) 10 C(O)N(CH 3 ) CCY 2 ) 2 -fiY 
wherein Y is chosen from H or F 
°* 

-(CH 2 ) S -9CH(C0 2 H) (CH 2 ) 2 -s (CF 2 )i- 3 CF 5 ; 
B 1 , B 1 1 are H,H or H,0-R3 or 0-R3,H or H,F; 
Rl is H, or methyl, or acetyl, or sulphamoyl; and 



7 

R3 is H, or methyl, or acyl; 

In still another preferred embodiment of the present 
invention A is 

- (CH 2 ) 4-sN (CH 3 ) (CH 2 ) 3 S (0) 0-2 (CH 2 ) 3 CF 2 CF 3 

or 

- (CH 2 ) s-ioS (O) 0-2 (CK 2 ) 2 .4 (CF 2 ) 1-3CF3 



10 
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or 

- (CH 2 ) B - 9 CH(C0 2 H) (CH 2 ) 2 -5(CF 2 ) 1 . 3 CF 3 

and 

R3 is H. 

In yet another embodiment the new compound discribed 
above is chosen from the group comprising 

11- (3 , 16a-Dihydroxy-17-methylene-estra-l , 3 , 5 (10) -triene- 
7ct-yl) -undecanoic acid n-butyl -methyl -amide. 



HO' 



20 



25 



11- (3, 16a-Dihydroxy-17-methylene-estra-l,3, 5 (10) -triene- 
7a-yl) -undecanoic acid n-butyl -methyl -amide 3 -O-bensoate , 



11- (3 , 16a-Dihydroxy-17-methylene-estra-l , 3 , 5 (10) -triene- 
7a-yl) -undecanoic acid (2,2,3,3,4,4,4-heptafluoro) -n- 
but y 1 - me thy 1 - ami de , 



30 



35 




3 , 1 6 a- Di hydroxy- 17 -methylene-7a-[9-[ (4,4,5,5 , 5-penta- 
f luoro-n-pentyl) thio]nonyl]-estra-l , 3 , 5 (10) -triene, 
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30 




F F 



3 , l6a-Dihydroxy- 17 -methylene- 7cc- [9 -[(4, 4,5,5, 5 -pent a- 
5 f luoro-n-pentyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) -triene, 

HO JL^U^v^^^^^v^ .3^^*JXs< F 

F F 

10 3 , i6a-Dihydroxy-17-methylene-7a-[9-[(4,4, 5,5, 5-penta- 

f luoro-n-pentyl) sulf inyl]nanyl]-estra-l, 3, 5 (10) -triene 3- 
O-acetate, 

« X 

F 

3 , 1 6a-Dihydroxy- 1 7 -me thy 1 en e - 7a- [9 - [ (4,4,5,5 ,5-penta- 
fluoro-n-pentyl) sulfinyl]nonyl]-estra-l, 3,5(10) - triene 3- 
O-sulf arnate, 




H.H-f-0 



3 , 16a-Dihydroxy-17 -methylene-7a-[9-[ (4,4,5,5, 5-penta- 
2 5 f luoro-n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - triene 3- 
O-benzoate, 




3 , lSa-Dihydroxy- 17 -methylene- 7a- [B -[(4,4, 5/5, 5-penta- 
f luoro-n-pentyl) sulf onyl]nonyl]-estra-l , 3 , 5 (10) -triene, 



35 
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3 , l6a-Diliydroxy-17-methylene-7a-[9-[ (4,4,5,5, 5-penta- 
5 fluoro-n-pentyl) sulf inyl]octyl]-estra-l , 3 , 5 (10) -triene, 




10 7a-[9-[(2 / 2,3,3,4,4 , 4 -Heptaf luoro-n-butyl ) sulf inyl]nonyl]- 
3 , l6a-difrydroxy-17-metliylene--estra-l, 3 , 5 (10) -triene, 




.3 , 16a-Dihydroxy-17 -methylene-7cc-[9 -[ (3,3,4,4,5,5,6,6,6- 
nonafluoro-n-hexyl) sulf onyl]nonyl]-estra-l , 3 , 5 (10) -triene, 




3 , i6a-Dihydroxy-17-methylene-7a-[9-[ (4,4,5,5,6,6,7,7,7 
nonaf luoro-n-heptyl) sulf onyl]nonyl]-estra-l , 3 , 5 (10) - 
triene, 

25 




3 , !6a-Dihydroxy-17-metliylene-7a-l5-[N-Tnethyl-N-3- 
3 0 (4,4,5,5 , 5-pentaf luoro-n-pentylthio) -pr opyl amino] -pentyl] - 
estra-1, 3,5(10) -triene, 



35 
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10 



15 



25 



30 



3, 1 6 a - D i hydroxy - 1 7 - me t hy 1 ene ~7a-[5-[N-methyl -N-3- 
(4,4,5, 5,5-pentaf luoro-n-pentylsulf inyl) -propylamine)]- 
pentyl]-estra-l, 3 , 5 (10) -triene, 




3 , 1 6a -D ihydr oxy- 1 7 -methylene - 7a- [5 - [N- methyl -N- 3 - 
(4,4,5, 5, 5-pentaf luoro-n-pentylsulf inyl) - propyl amino]- 
pentyl]-estra-l,3,5 (10) -triene 3 -O-sulf amate , 



ow 



O 

3 , 16a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3 - 
2 0 (4,4,5 , 5, 5-pentaf luoro-n-pentylsulf inyl) -propylamine]- 
pentyl]-estra-l,3, 5 (10) -triene 3-O-benzoate, 




3 , 16a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4, 5, 5, 5-pentaf luoro-n-pentylsulf onyl) - propyl ami no] - 
pentyl]-estra-l, 3 , 5 (10) -triene, 




3 , 1 6a-Dihydroxy- 1 7 -methylene - 7a- [5 - [N- methyl -N-3 - 
(3,3,4,4,5,5,6,6,5 -nonaf luoro-n-hexyl) -propyl amino] - 
35 pentyl]-estra-l , 3 , 5 (10) -triene. 
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3 , i£a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5/5/6, 6,7,7 , 7-nonaf luoro-n-heptyl) -propylamine] - 
pentyl]-estra-l,3 ,5 (10) -triene, 




11- (3, 16a-Dihydroxy-17-methylene-estra-l, 3 , 5 (10) -triene 
7<x-yl) -2^(4,4,5,5, 5-pentafluoro-n-pentyl) -undecanoic 
acid, 




11- (3, i6a-Dihydroxy-17-metiiylene-estra-l, 3,5(10) -triene 
7a-yl) -2- (4,4, 5,5, 6, 6 , 7, 7 , 7-nonaf luoro-n-heptyl) - 
undecanoic acid, 

11- (3, 16a-Dihydroxy-17-methylene-estra-l, 3,5 (10) - triene 
7a-yl) -2- (3,3,4,4,5,5,6,6,6-nonafluoro-n-hexyl) - 
undecanoic acid, 




10- (3, 16a-Dihydroxy-17-methylene-estra-l, 3 ,5 (10) -triene 
7a-yl) -2- (3,3,4,4,5,5,6,6,6-nonafluoro-n-lrexyl) -decanoi 
acid, 
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10 



15 



20 



25 



30 



35 



HO' 




OH 



5 11- (3,16a-Dihydroxy-17-met:hylene-esfcra-l,3, 5 (10) -triene- 



7a-yl) -2- (3,3,4,4,5,5 



, 6, 6, 6-nonaf luoro -n-hexyl) 



undecanoic acid methylester, 




2-[s- (3 , ISa-Diliydroxy 
triene-7a-yl) -nonyl]-2 
hexyl) -raalonic acid. 




17-methylene-estra-l, 3,5(10)- 
-(3,3,4,4/5,5, 6, 6, 6-nonaf luoro-n- 



11- (3 , 6a, l6a-Tritiydroxy 
triene-7a-yl) - 



•undecanoic 




3 , 6a, 1 6 a - Tr i hy dr oxy - 1 
pent a f luoro - n-penty 1 ) 



HO 




- 17 -methylene- est ra- 1 , 3 , 5 (10) 
acid n- butyl -methyl -amide, 



7-n\ethylene-7a-[9-[ (4,4,5,5,5- 
bhiojnonylj-estra-l, 3 , 5 (10) -triene, 



3 , 6a, 16a-Trihydroxy-17-methylene-7a-[9-[ (4,4,5,5,5- 
pentaf luoro -n-pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) 
triene, 
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1 — ^-^c:- 



5 3 , 6a, l6a-Trihydroxy-17-Tnetliiylene-7a-[9-[(4 / 4,5 1 5, 5- 
pentaf luoro-n-pentyl ) sulf iziyl]nonyl]-estra- 1 , 3 , 5 (10) 



triene 3 -o-sulfamate , 



10 



15 



20 




3 , 6 a , 1 6a- Tri hydroxy - 1 7 - met Xylene - 7 a - [5 - [N- methyl -N - 3 - 
(4,4,5,5, 5-pentaf luoro-n-pentylthio) -propyl ami no] -pentyl] 
estra-1, 3 / 5 (10) - triene, j 



P P 



MO' 



OH 



3 , 6a, 1 6a- Trihydroxy- 17 -methylene - 7a- [5 -[N-methyl -N- 3 - 
(4,4 , 5 # 5, 5-pentaf luoro-n-pentylthio) -propyl amino] -pentyl] 
estra-1, 3, 5 (10) -triene 3 -O- sulf amate , 



25 



30 




-s- 



35 



3 , 6a, 16a-Trihydroxy- 17 -methylene- 7a- [5 - [N-methyl -N-3 - 
(4,4,5,5 , 5-pentaf luoro-n-pentyl sulf inyl) -propyl amino] - 
pentyl]-estra-l,3, 5 (10) - triene, 

OH 

3 , 6a, 1 6a- Trihydro^iy- 17 -methylene -7a- [5- [NT-methyl -M- 3 - 
(3,3,4,4,5,5,6,6, 6 -nonaf luoro-n-hexyl) -propyl amino] - 
pe'ntyl]-estra-l,3, 5 (10) -triene, 
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P P F 



OH 

11- (3/ 6a, l6a-Trihydroxy-17-methylene-estra-l, 3 , 5 (10) - 
triene-7a-yl) -2-0,3,4,4,5,5,6,6, 6-nonafluoro-n-hexyl) 
undecanoic acid, 



10 



15 



20 



25 



30 



35 



HO 




10- (3 , 6a, l6a-Trihydroxy-17-methylene-estra-l, 3 , 5 (10) - 
triene-7a»yl) -2 - (3,3, 4, 4,5, 5,6,6, 6-nonafluoro-n-hexyl ) 
decanoic acid, 




O OH 



11- (6p-Fluoro-3 , 1 6a-dihydroxy- 17 -methyl ene-estra - 
1,3,5 (10) -triene-7a-yl) -undecanoic acid n-butyl -methyl- 

amide, 



HO' 




6p-Fluoro-3 , 1 6a- dihydroxy- 17 -methylene -7a- [9 -[ (4 ,4,5,5,5 
pentaf luoro-n-pentyl) thio]nonyl]-estra-l , 3, 5 (10) -triene, 



HO* 




6P-Fluoro-3 , i6a-dihydroxy-l7-methylene-7a-[9-[(4, 4, 5,5,5 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) - 
triene, 
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Sp-Fluoro-3 , 1 6a-dihydroxy- 17 -methylene- 7a- [5- [N-methyl-N- 
3- (4, 4, S, 5, 5-pentaf luoro-n-pentylthio) -propyl amino] - 
pentyl]-estra-l, 3 ,5(10) -triene, 




6p-Fliioro-3 , i6a-dihydroxy-17-methylene-7a-[5-[N-methyl-N- 
3- (4,4, 5, 5, 5-pentaf luor-o-n-pentyls-ulfinyl) -propyl amino] - 
pentyl]-estra-l,3,5 (10) -triene, 




6|5-Fluoro-3 , i6a-dihydroxy-17-methylene-7a-[5-[N-methyl-N- 
3-0,3,4,4,5,5,6,6, 6 -nonaf luoro-n-hexyl ) -propylamino]- 
pentylj-estra-l, 3,5 (10) -triene, 




IX _ (6(3-Fluoro-3 , i6a-dihydroxy-17-methylene-estra- 
1,3,5 (10) -triene- 7ct-yl) -2- (3 , 3 , 4 , 4 , 5 , 5 , 6, 6 , 6-nonaf luoro 
n-hexyl ) -undecanoic acid, 




10- (6(3-Fluoro-3 , 16<x-dihydroxy- 17 -methylene- estra- 

1,3,5 (10) -triene-7a-yl) -2- (3 , 3 , 4 , 4 , 5 , 5 , S , 6 , 6-nonaf luoro 

n-hexyl ) -decanoic acid. 
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3, 6(3, 16a-Trihydroxy-17-methylene-7a-[9-[(4,4, 5, 5, 5- 
pentafluoro-n-pentyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) 
triene, 




3 , 6(3 , 1 6a- Trihydroxy- 17 -methylene -7a- [5 -[N- methyl -N-3 - 
(4,4,5,5, 5-pentaf luoro-n-pentylthio) - propyl amino] -pent yl] ■ 
estra-1,3,5 (10) -triene, 

3 , 6(3 , 1 6a-Tr ihydroxy- 17 -methylene - 7a - [5 - [N- methyl -N- 3 - 
(4, 4, 5, s / 5-pentaf luoro-n-pentylsulf inyl) - propyl amino] - 
pentyl]-estra-l,3 , 5 (10) - triene, 




11- (3, 6p, 16a-Trihydroxy-17-methylene-estra-l,3 , 5 (10) - 
triene -7a-yl) -2- (3 , 3 , 4 , 4 , 5 , 5 , 6 , 6 , 6-nonaf luoro-n-hexyl) 
undecanoic acid, 



jOC^^ 

OH P P F F 



11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) 
triene-7a-yl) -undecanoic acid n- butyl -methyl -amide. 
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o 



11- (17- (1,2 -Ethylene) -3 , 16a-dihydroxy-estra- 1 , 3 , 5 (10) - 
triene-7a-yl) -undecanoic acid n-butyl -methyl -amide 3-0- 
benzoate, 




11- (17- (1, 2 -Ethylene) -3 , 1 6a- dihydrcocy- estra-1, 3 , 5 (10) 
triene-7a-yl) -undecanoic acid (2 , 2 , 3 , 3 , 4 , 4 , 4-hepta- 
fluoro) -n-butyl -methyl -amide, 




F Jr "? 



17- (1,2 -Ethylene) -3, 16a-dihydroxy-7a-[9-[ (4 f 4 , 5 , 5 , 5- 
pentaf luoro-n-pentyl) thio]nonyl]-estra-l , 3 , 5 (io) -triene , 



OH 




17- (1,2 -Ethylene) - 3, 16a-dihydroxy-7oe-[9-[ (4 , 4 , 5 , 5 , 5 - 
pent af luoro-n-pentyl > sul f inyl]nonyl] - estra-1 ,3,5(10) 
triene, 




F P 



17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[9-[ (4, 4, 5, 5, 5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]- estra-1 , 3 , 5 (10) • 
triene 3 -O-acetate, 
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5 17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5- 
per.taf luoro-n-pentyl) sulf inyl]nonyl]-estra-l ,3.5 (10) - 
triene 3-O-sulfatnate, 

o F 

1 7 - ( 1 , 2 - Ethyl ene ) - 3 , 1 6 a - dihydroxy -7a-[9-[(4,4,5,5,5- 
pentaf luoro-n-pentyl ) sul f onyl]nonyl] - estra- 1,3,5(10)- 
triene, 




17- (1,2 -Ethyl ene) -3 , i6a-dihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5- 
20 pentaf luoro-n-pentyl) sulf inyljoctyll-estra-l, 3, 5 (10) - 

triene, 




17 - (1 , 2 -Ethylene) -7a-[9-[ (2,2,3,3,4,4, 4-heptaf luoro-n- 
butyl) sulf inyl]nonyl]-3 , 16 a- dihydroxy- estra- 1 , 3,5(10)- 
triene, 

O p p p - 

17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[9- 
[(3,3,4,4,5,5,6,6, 6 -nonaf luoro-n-hexyl ) sulf onyl]nonyl]- 
35 estra-1, 3, 5 (10) -triene, 
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30 



17- ( i, 2 -Ethylene) - 3. l6a-dihydroaey-7o-[9 - 
[(4,4,5,5,6,6,7,7, 7 -nonaf luoro-n-heptyl) sulf onyl]nonyl]- 
estra-1,3,5 (10) -triene, 




io HO X^X^^ ^ X^; 



17- (1,2 -Ethylene) -3 , l6a-dihydroxy-7a-[S-[N-methyl-N-3- 
(4,4,5,5 , 5-pentaf luoro-n-pentylthio) -propylaminoj-pentyl]- 
estra-1,3,5 (10) -triene, 




OH 



I 

_ . .. . IL 



17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[5-[N-methyl-N-3- 
20 (4, 4, 5, 5, 5-pentaf luoro-n-pentylthio) -propyl amino] -pentyl]- 
estra-1,3,5 (10) -triene 3 -O-benzoate , 




17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[5-[N-methyl -N-3- 
(4,4,5,5 , 5-pentaf luoro-n-pentylthio) -propyl amino] -pentyl] ■ 
estra-1, 3 , 5 (10) -triene 3-O-acetate, 



r£r ori 



17- (1,2-Ethylene) -3 , l6a-dihydroxy-7a-[5-[N-methyl-N-3- 
(4 ,4, 5, 5, 5-pentaf luoro-n-pentylthio) -propyl amino] - pentyl] • 
35 estra-1, 3, 5 (10) -triene 3-O-sulfamate, 
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17- (1, 2 -Ethylene) -3 , l6a-dihydroxy-7a-[5-[N-methyl-N-3- 
{4,4,5,5 , 5-pentaf luoro-n-pentylsulf inyl) - propyl amino] - 
pentylJ-estra-1,3,5 (10) -triene, 




17- (1,2-Ethylene) -3 , 16a-dihydroxy-7a-[5-I>r-methyl-N-3- 
(4,4,5,5, 5-pentaf luoro-n-pentylsulf onyl) -propyl amino] - 
pentyl]-estra-l,3,5 (10) -triene, 




17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-7a-[5-[N-methyl-N-3- 
20 (3,3,4,4,5,5,6,6,6- nonaf luoro-n-hexyl ) -propylamine] - 
pentyl]-estra-l,3,5 (10) -triene, 




17- (1, 2 -Ethylene) -3 , l6a-dihydroxy-7a-[5-[N-methyl-N-3- 
(4,4,5,5,6,6,7,7,7 -nonaf luoro-n- hep tyl ) -pr opyl amino] - 
pentyl]-estra-l,3,5 (10) -triene, 




11- (17- (1, 2 -Ethylene) -3 , 16cx-dihydroxy-estra- 1 , 3 , 5 (10) 
triene-7cc-yl) -2- (4,4, 5,5, 5-pentafluoro-n-pentyl) - 
3 5 undecanoic acid, 
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11- (17- (1,2 -Ethylene) -3 , l6a-dihydroxy-estra-l , 3 , 5 (10) - 
triene - 7cx-yl ) - 2 - ( 4 , 4 , 5 , 5 , 6 , 6 , 7 , 7 , 7 - nonafluoro - n-heptyl ) 
undecanoic acid, 



10 



15 



20 



25 



HO" 




11- (17- (1,2 -Ethylene) -3 , l6a-dihydroxy-estra-l , 3 , 5 (10) - 
triene- 7cc-yl) -2- (3,3,4,4,5,5,6,6, 6-nonaf luoro-n-hexyl) ■ 
undecanoic acid, 

10- (17- (1,2 -Ethylene) -3 , l6a-dihydroxy-estra-l , 3 , 5 (10) - 
triene -7<x-yl) -2-(3,3,4,4,5,5,6,6, 6-nonaf luoro-n-hexyl) 
decanoic acid, 





11- (17- (1 , 2 -Ethylene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) - 
triene- 7a-yl ) -2- (3,3,4,4,5,5,6,6, 6 -nonaf luoro-n-hexyl ) ■ 
undecanoic acid methylester , 



30 



35 



HO' 




2-[9- (17- (1,2 -Ethylene) -3 , 16ct-dihydroxy-estra-l , 3 , 5 (10) • 
triene-7ct-yl) -nonyl]-2- (3 , 3 , 4 , 4 , 5 , 5 , 6 , 6 , 6-nonaf luoro-n- 
hexyl) -malonic acid, 
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5 ll- (17- (1,2 -Ethylene) -3 , 6a, 6a-trihydroxy-estra-l, 3 , 5 (10) - 
triene-7a-yl) -umd.ee snoic acid n-butyl - methyl - amide , 




11- (17- (1,2 -Ethylene) -3, 6a, 6a-trihydroxy-estra-l , 3 , 5 (10) - 
triene-7a-yl) -undecanoic acid (2,2,3,3,4,4 , 4-hepta- 
fluoro) -n-butyl -methyl -amide, 




17- (1 , 2 -Ethylene) -3 , 6a, 6a-trihydroxy-7a-[9-[ (4,4,5,5,5- 
pentaf luoro-n-pentyl) thio]nonyl]-estira- 1 , 3,5 (10) -triene, 

20 




17- (1,2 -Ethylene) -3, 6a, 6a- trihydroxy- 7a-[9-[ (4 , 4 , 5 , 5 , 5- 
25 pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 1 , 3 , 5 (10) - 
triene, 




17- (1,2 -Ethylene) -3,6a, 6a- trihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5 - 
pentaf luorc-n-per.tyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) - 
triene 3-0-sulf amate, 

35 
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17- (1, 2 -Ethylene) - 3, 6a, 6a-trihydroxy-7a-[9 -[ (4 , 4 , 5 , 5 , 5 • 
pentaf luoro-n-pentyl) sulf onyljnonyll-eatra-l, 3 ; 5 (10) - 
triene , 




OH 

17- (1, 2-Ethylene) -7a-[9-[ (2 , 2 , 3 , 3 , 4 , 4 , 4-heptaf luoro-n- 
butyl) sulf inyl]nonyl]-3 , 6a, 6a-trihydroxy- estra-i , 3,5(10) 
triene. 




17- (1, 2-Ethylene) -3, 6a, 6a-trihydroxy-7a-[5-[N-methyl-N-3 - 
(4,4,5, 5, 5 -pentaf luoro-n-pentylthio) -propyl amino] -pentyl]- 
estra-1/3 ,5(10) -triene, 



HO' 



OH 



17 . (i, 2-Ethylene) -3 , 6a, 6a-trihydroxy-7a-[5-[N-methyl-N-3 - 
(4,4,5,5, 5 -pentaf luoro-n-pentylthio) -propylamine] -pentyl]- 
estra-1, 3,5 (10) -triene 3 -O-sulf amate , 




17- (1, 2-Ethylene) -3, 6a, 6a- trihydroxy-7a-[5-[N-methyl-N-3 - 
(4,4,5 , 5, 5 -pentaf luoro-n-pentyl sulf inyl) -pr opyl amino] - 
35 pentyl]-estra-l, 3, 5 (10) -triene, 
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17- (1,2 -Ethylene) -3 , 6a, 6a-trihydroxy- 7a-[5~[N-r^ethyl-N-3- 
(4 , 4 , 5, 5 , 5-pentaf luoro-n-pentyl sulf onyl ) - propyl amino] - 
pentyll-estra-1,3,5 (10) -triene, 




11- (17- (1, 2 -Ethylene) -3 , 6a, 6a- trihydroxy-estra- 1 , 3 , 5 (10) 
triene-7a-yl) -2- (4 , 4 , 5 , S , 5 -pentaf luoro-n-pentyl ) -unde- 
canoic acid, 




11- (17- (1,2 -Ethylene) -3 , 6a, 6a-trihydroxy-estra-l, 3 , 5 (10) 
triene-7a-yl) -2- (4 , 4 , 5 , 5 , 6 , 6, 7 , 7 , 7 -nonaf luoro-n-heptyl) - 
undecanoic acid, 




10 - (17- (1,2 -Ethylene) -3 , 6a,.6a-trihydroxy-estra-l, 3 , 5 (10) 
triene -7a-yl) -2 - (3, 3,4,4,5, 5,6, 6, 6 -nonaf luoro-n-hexyl ) - 
decanoic acid, 




11- (17- (1,2 -Ethylene) -3, 6a, 6a-trihydroxy-estra-l, 3, 5 (10) 
triene-7a-yl) -2- (4 , 4 , 5, 5, 5-per.taf luoro-n-pentyl) - 
undecanoic acid methylester, 



25 




11- (17- (1, 2-Ethylene) -3, 6a, 6a-trihydroxy-estra-l , 3 , 5 (10) 



triene-^a-yl) -2- (4,4, 5,5 



undecanoic acid methylester 



6,6,1,1 ,7 -nonaf luoro -n-heptyl ) - 




2-[9- (17- (l, 2 -Ethylene) -3 



r 6a, 6a-trihydroxy-estra- 



1,3,5(10) -triene-7a-yl) -ijior.yl]-2 - (3,3,4,4,5,5,6,6,6- 
nonaf luoro-n-hexyl ) -ma Ionic acid, 




11- (17- (1,2 -Ethylene) -6p-f luoro-3 , 16a-dihydroxy-estra- 
1,3,5 (10) - triene-7a-yl) -undecanoic acid n- butyl- methyl - 
amide. 




11- (17- (1,2 -Ethylene) -Sfl-f luoro-3 , 16a-dihydroxy-estra- 
1,3,5(10) -triene-7a-yl) -undecanoic acid (2,2,3,3,4,4,4* 
heptaf luoro) -n- butyl -methyl-amide , 



17- (1, 2 -Ethylene) - 6|3 - f luoro-3 , 16a-dihydroxy-7a-[9 



[(4,4,5,5, 5-pentaf luoro-n 
1,3,5 (10) -triene, 



•pentyl) thio]nonyl]-estra- 
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17- (1, 2 -Ethylene) -6{3-f luoro-3 , 16cc-dihydroxy-7a-[9- 
[(4,4,5,5, 5-pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
1,3,5 do) -triene, 



HO' 




17- (1,2 -Ethylene) -Sp-f luoro-3 , l<?a-dihydroxy-7a-[9- 
[(4,4,5,5, 5-pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
1,3, 5 (10) -triene 3 -O-sulf amte, 




l F f= 



17- (1,2 -Ethylene) - 6p - f luoro - 3 , 1 6a- di hydroxy- 7 a- [9 - 
[(4,4,5,5 , 5-pentaf luoro-n-pentyl) sulf onyl Jnonyl]- est ra- 
1, 3 , 5 (10) -triene, 



-OH 



HO' 




17- (1,2 -Ethylene) -6p-f luoro-3 , l6a-dihydroxy-7a-[5-[N- 
methyl-N-3- (4 , 4 , 5 , 5, 5-pentaf luoro-n-pentylthio) -propyl- 
amino] -pentyl]-estra-l, 3,5(10) - triene, 



OH 



HO' 




17- (1,2 -Ethylene) -6p-f luoro-3, 16a-dihydroxy-7a-[5-[N- 
methyl-N-3- (4,4,5,5, 5-pentaf luoro-n-pentylthio) -propyl - 
amino]-pentyl]-estra-l, 3, 5 (10) -triene 3 -O-sulf amate, 
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F P 



17- (1, 2 -Ethylene) -6|J-f luoro-3 f 16a-dihydroxy-7a-[5-[N- 
methyl-N-3- (4,4,5 , 5 , 5-pentaf luoro-n-pentylsulf inyl) - 
propyl amino] ~pentyl]-estra-l , 3 , 5 (10) -triene, 



HO' 




17- (1, 2 -Ethylene) - 6{3-f luoro-3 , 16a-dihydroxy- 7ct-[S-[N- 
methyl -N-3- (4,4, 5 , 5 , 5-pentaf luoro-n-pentylsulfonyl) - 
propylaminoj-pentylj-estra-l, 3 , 5 (10) -triene, 




11- (17- (1, 2 -Ethylene) -6|3-f luoro-3 , 16a-dihydroxy-estra- 
1,3,5 (10) -triene-7a-yl) -2- (4 , 4 , 5 , 5 , 5-pentaf luoro-n- 
pentyl) -undecanoic acid, 




11- (17- (1,2-Ethylene) -6(3-f luoro-3 , l6a-dihydroxy-estra- 
1, 3, 5 (10) -triene-7a~yl) -2- (4 , 4 , 5 , 5 , 6 , 6, 7 , 7 , 7 -nonaf luoro- 
n-heptyl) -undecanoic acid, 



HO 




11- (17- (1,2-Ethylene) -6p-f luoro-3 , l6a-dihydroxy-estra- 
1,3,5 (10) -triene-7a-yl) -2- (4 , 4 , 5 , 5 , 6 , 6, 7 , 7 , 7-nonaf luoro- 
n-heptyl) -undecanoic acid methylester, 
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17- (1,2 -Ethylene) -3 , 6P , 6a-trihydroxy-7a-[9-[ (4 , 4 , 5,5,5- 
pentafluoro-n-pentyl) thiojnonyl] - estra - 1 , 3 , 5 (10) -triene, 




17- (1 , 2-Ethylene) -3 , 6$, 6a- trihydroxy-7a-[9-[ (4 , 4 , 5, 5 , 5- 
pentafluoro-n-pentyl) sulf inyljnonyl]- estra-1 , 3,5 (10) - 
triene, 




OK 



17- (1, 2 -Ethylene) -3 , 6$, 6a-trihydroxy-7a-[5-[N-methyl-N-3- 
(4,4,5,5,5 -pentafluoro-n-pentyl thio) -propyl amino] -pen tyl]- 
estra-l f 3 , 5 (10) -triene, 




17- (1,2 -Ethylene) -3, 6p, 6a-trihydroxy-7a-[5-[N-methyl-N-3- 
(4,4,5, 5, 5-pentaf luoro-n-pentylsulf inyl) -propyl amino] - 
pentyl]-estra-l, 3 , 5 (10) -triene, 



11- (17- (l, 2 -Ethylene) -3 , 6p, 6a-trihydroxy-estra-l, 3 , 5 (10) 
triene-7a-yl) -2- (4,4,5, 5, 5-pentaf luoro-n-pentyl) - 
undecanoic acid, 
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OH 



11- (17- (1, 2 -Ethylene) -3, 6{J, 6a-trihydroxy-estra-l, 3 , 5 (10) - 
triene-7a-yl) -2- (4 , 4 , 5 , 5 , S , 6 , 7 , 7 , 7-nonaf luoro-n-heptyl ) - 
undecanoic acid, 



10 



IS 



20 



25 



30 




OH 



17- (1,2 -Ethylene) -3 , 16a-dihydroxy-6-keto-7a-[9- ' 
(4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]-sstra- 
1,3,5 (10) -triene, 




17- (1,2 -Ethylene) -3 , l6a-dihydroxy-6-:keto-7a-[9- 
[(4,4,5,5,5 -pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
1,3,5 (10) -triene, 



17- (1,2 -Ethylene) -3 , i6a-dihydroxy-6-keto-7a-[5-[N-methyl« 
N-3- (4,4,5,5,5-pentafluoro-n r pentylthio) -propyl ami no) - 
pentyl]-estra-l, 3 , 5 (10) -triene, 




17- (1/ 2 -Ethylene) -3 , 16a-dihydroxy- 6a-methoxy-7a-[9- 
(4,4,5,5 , 5-pentaf luoro-n-pentyl ) thiononyl]-estra- 
1,3,5 (10) -triene, 
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17- (l, 2 -Ethylene) -3 , i6a-dihydroxy-6a-methoxy-7ct-[9- 
[ (4 , 4 , 5 , 5 , 5-pentaf luoro-n-pentyl) aulf inyl]nonyl]-estra- 
1,3,5 (10) -triene, 




17- (l,2~Ethylene) -3 , l6a-dihydroxy-6(3-methoxy-7ct-[9- 
(4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5 (10) -triene, 




3Ma r ' g and 

17- (1, 2 -Ethylene) -3 , i6a-dihydroxy-sp-methoxy-7a-[9- 
[(4,4,5,5, 5-pentaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
1,3,5 (10) -triene 




0M8 



F 



In a second aspect the present invention relates to 
a new compound as described above for use as a medica- 
ment . 

In a third aspect the present invention relates to 
the use of a new compound as described above for the ma- 
nufacturing of a medicament for the treatment of an est- 
rogen related disorder or condition that benefits from 
antiestrogen treatment. 

In one preferred embodiment the estrogen related 
disorder or condition is chosen from the group comprising 
estrogen dependent breast cancer, anovulatory inferti- 
lity, menstrual disorders, male pattern baldness, dys- 
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functional uterine bleeding, endometrial polyps, benign 
breast disease, uterine leiomyomas, adenomyosis, ovarian 
cancer, endometrial cancer, melanoma, prostate cancer, 
cancers of the colon, CNS cancers, endometriosis, poly- 
5 cystic ovary syndrome, infertility and contraception in 
males . 

In another preferred embodiment the estrogen related 
disorder is estrogen dependent breast cancer. 

In a forth aspect the present invention relates to a 
10 pharmaceutical composition comprising a new compound as 

described above admixed with one or more pharmaceutical ly 
acceptable excipients or Carriers. 

In one preferred embodiment the excipients are cho- 
sen from the group comprising filling agents, lubricants, 
15 flavours, colourings, sweetenings, buffers, acidifying 
agents, diluents and preservatives. 

In another prefered embodiment the pharmaceutical 
composition is administered orally, intramuscularly, 
intravenously, intraperitoneal ly or subcutaneously , via 
20 implants, rectally, intranasally , transdermally , or 

vaginally, preferably orally, transdermally or intra- 
nasally. 

In a fifth aspect the present invention relates to a 
method of treatment comprising administration of a phar- 

25 maceutically effective amount of a new compound as desc- 
ribed above or a pharmaceutical composition as described 
above to a subject suffering from an estrogen dependent 
disorder or condition. 

In one embodiment the estrogen dependent disorder or 

3 0 condition to be treated is chosen from the group compri- 
sing estrogen dependent breast cancer, anovulatory infer- 
tility, menstrual disorders, male pattern baldness, 
dysfunctional uterine bleeding, endometrial polyps, be- 
nign breast disease, uterine leiomyomas, adenomyosis, 

3 5 ovarian cancer, endometrial cancer, melanoma, prostate 

cancer, cancers of the colon, CNS cancers, endometriosis, 
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polycystic ovary syndrome, infertility and contraception 
in males - 

In another preferred embodiment the estrogen depen- 
dent disorder is estrogen dependent breast cancer - 
5 The compounds of the. present invention may be given 

in doses about 0.1-1000 mg/day, preferably in doses about 
1-100 trig / day . The compounds of the present invention may 
be administered orally, by injections, e.g. intramuscu- 
lar, intravenous, intraperitoneal, or subcutaneous, via 

10 implants, rectally, intranasally , transdermally , vaginal- 
ly or by any other route -suitable to deliver an therapeu- 
tically active amount of the compound. 

The pharmaceutical composition of the present inven- 
tion comprises a pharmaceutical^ effective dose of at 

15 least one of the compounds according to the present in- 
vention, preferably in admixture with one or more phar- 
maceutical^ acceptable excipients, diluents or carriers. 
The amount administered will vary depending on various 
factors, e g age, sex, weight, which disorder or condi- 

2 0 tion that is treated and .the compound used. Both local 

and systemic administration is possible. 

With "pharmaceutical.ly acceptable" is meant that the 
excipients, diluents or carriers must be compatible with 
the other ingredients of the formulation, and not dele- 
25 terious to the receipient- thereof. 

The pharmaceutical composition can be prepared ac- 
cording to any of the methods well known by a person 
skilled in the art of pharmacy. Such methods may include 
the step of bringing the novel compounds of the present 

3 0 invention in contact with liquid carriers, solid mat- 

rices , semi-solid carriers, finely diveded solid carriers 
or combinations thereof, and then, if necessary, introdu- 
cing or shaping the product into the desired delivery 
system, 

3 5 one or more suitable unit dosage forms comprising a 

pharmaceutically effective dose of at least one of the 
compounds according to the present invention, optionally 
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formulated, for sustained release, can be administered by 
a variety of routes e. g. orally, intramuscularly, 
intravenously, intraperitoneally or subcutaneously, via 
implants, rectally, intranasally, transdermally, or va- 
5 ginally. Preferably, the novel compounds according to the 
invention are administrated orally, transdermally or 
int r ana sally. 

Embodiments of the present invention 

The present invention will now be described in more 

10 detail by the following examples, which are included in 
order to disclose some embodiments of the invention, but 
not in' any way to limit the scope of the invention. 

In the description of the preparative methods, the 
manipulation of protecting groups is not included. It is 

15 obvious for the person skilled in the art that some func- 
tional groups, e.g. hydroxy groups, need to be protected, 
e.g. as acetals, ethers, or silyl ethers, during the syn- 
thetic steps. 

The novel steroidal anti-estrogens according to the 

2 0 ■ invention can be prepared from 7a- substituted estradiol 
or estrone derivatives by methods described in the lite- 
rature (Scheme 1, WO9708183) . 

The 7a- substituted estradiol or estrone derivatives 
can be prepared by nucleophilic addition to steroidal 6- 

25 en derivatives or by alkylating 6-keto-estra-l , 3 , 5 ( 10) - 

triene derivaties with electrophilic reagents (ref 6) . 6- 
Keto- derivatives can be prepared by oxidation methods 
descibed in the literature, e.g. the 2 step procedure 
using R 2 0 2 and PCC as oxidizing agents (ref 6) . 

30 



35 
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Scheme 1 

15 Thus, the 7a- substituted estradiol derivative (I) 

may be oxidized to the estrone derivative (II) by known 
methods, e-g. by pyridinium chlorochromate (PCC) or 
tetrapropyl ammonium perruthenate/N-methylmorpholine NT- 
oxide (TPAP/NMNO) in inert solvents like CH 2 C1 2 . The 

20 estrone derivative (II) may be reacted with a "Wittig- type 
reagent, like Ph 3 PCH 2 , preferably in DMSO or toluene as 
solvent, to give the exo-methylene derivative (III) . 
Allylic oxidation of (III) by Se0 2 then stereoselecfcively 
gives the 17 -methylene -16a -hydroxy derivative (IV) . This 

25 can also be prepared from 16a -hydroxy- 17 -one derivatives 
by Witt ig- type reactions, e.g. using the Tebbe reagent. 
Cyclopropanation of (IV) to give the 17- (1 1 , 2 1 -ethylene) - 
16ct-hydroxy derivative (V) may be accomplished by 
S immona - Smith like reagents, e.g. by CH 2 I 2 /ZnEt 2 in CR 2 C1 2 . 

3 0 Alternatively, the manipulation of the D-ring can be 

done prior to the introduction of the 7<x-side chain 
(Scheme 2) using the same methods as described above, 

35 
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Scheme 2 

15 The 17-alkylene-l6a-hydroxy derivative (VII) can be 

oxidized to give the 6-keto derivative (VIII) , which may 
be 7a-alkylated to give (IX), e.g. by reacting the eno- 
late of (VIII) with alkyl iodides in an inert solvent. 
Further transformations of (IX) into 6a- or 6j3-derivati- 

20 ves may be accomplished by methods known to a person 

skilled in the art. Thus (IX) can be subjected to reduc- 
tion methods, e.g. by hydride reagents, to give the 6ot- 
hydroxy derivative (B T = -OH) or the methylene derivative 
(B',B ,? - H,H) . The 6ct-hydroxy derivative (B 1 = -OH) may 

25 be epimerized by Mitsunobu-reactions to give sp -hydroxy 

derivatives. The 6a -hydroxy derivative can also be trans- 
formed into 6-halo derivatives/ e. g. by thionyl chloride 
or by the DAST reagent, or reduced to the methylene deri- 
vative by, e.g. hydride reagents like Et 3 SiH or Bu 3 SnH 

30 under acidic or radical -initiated conditions. The 6-halo 
derivatives can be reacted with nucleophiles , e.g. hyd- 
ride reagents like LiEt 3 BH to give the methylene deriva- 
tive or with alcohols to give 6-alkoxy derivatives. 
In the preparative examples column chromatography 

3 5 separations were performed using Merck SiO s 60 (0.040- 
0.063 mm) silica gel. TLC analyses were performed on 
Merck Si0 2 60 F254 precoated aluminium sheets and the 
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spots ware visualized by charring with 10% aerueous H 2 S0 4 
„ crowave-assisted reactions were performed xn sealed 
tub es usins a Personal Chemistry Smith 
spectra were recorded with a ThermoFmmgan LCQ N! 
spectra were recorded with a Brufcer ARX 400 (400 
with TMS as internal standard. 
Preparation of starti ng materials (SM) 

SMI 

— Tn ^ undecanoic acid r^b utvj -methyl -amide 
a. n-Bromo-undecanoic acid n-butyl-methyl-annde 



15 



20 



25 



30 



o 

n-Butylmethylamiue (1.31 g, 15.0 rnmol) was added to 
a solution of il-bromo- undecanoic acid (2.65g, 10.0 
rnmol), dimethylaminopyridine (DM&P, 0.10 g o 82 rnmol) 
Zd N- (3-dimethylaminopropyl) -N' -ethylcarbodi.mxde hyd- 
rochloride (2.20 g, 11-5 rnmol) in CH 2 Cl 2 (10 ml) . The 
faction mixture was stirred for 3 h , concentrated at 
reduced pressure and purified on column chromatography 
(neptane-BtOAc, 3:2). to give the title compound (2.75 g, 

^LT^S 0..,. 0-M (2t, ... »^-«-« 

„ „ -. « / m y, w \ 1 fi.6 (p. J=7.2, 2H) , 2.^S 
(m, 13H) , 1.44-1. S3 (m, 4H) , 1.86 ip, 

U 2H), 2.91. US. 3H). 2.™, tat. tf-7.« Hz. 

2H) 3.41 (t, J=7.0 Hz, 2H) . 

b. n-Iodo-undecanoic acid n-butyl -methyl -amide 
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Nal (11.0 g, 73.4 mmol) was added to solution of 11- 

bromo-undecanoic acid n-butyl -methyl -amide (15.0 g, 44.9 

, wl x ^r^^r* N*. The solution was 
mmol) in acetone (150 ml) under w 2 - " 

o~ -^v,*- t-o crive a slurry. Heptane (3 0 0 

stirred at 60°C over night to give & jt 

, , -a -4 +- ^-f t-v^ acetone was evaporated. The 
ml) was added and most of the acetuu * 

sl urry was filtered through a short column of silica The 

silica was washed with heptane/EtoAc (1:1) and the eluate 
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was concentrated at reduced pressure to give the title 
compound (17,0 g, 99%) as an oil, 

*H NMR (CDC1 S ) 5 0.92, 0.95 (2t, J=7 . 3 Hz, 3H) , 1.25-1.42 
(m, 14H) , 1.44-1.63 (rn, 4H) , 1.82 (p, J=7.2, 2H) , 2.29 
5 (m, 2H) , 2.91, 2.96 (2s, 3H) , 3.19 (t, J-7 . 0 Hz, 2H) , 
3.25, 3.36 (2t, J=7.6 Hz, 2H) . 
SM2 

1~ Ioda-9- (4/4, 5, 5, 5-pentaf luoro -pent ylsulfanyl) -nonane 
a. Thiobenzoic acid S- (4 , 4 , 5 , 5 , 5-pentaf luoro-pentyl) 
10 ester 




15 Diisopropyl azodicarboxylate (DIAD, 3.94 ml, 20.0 

mmol) was added to a solution of triphenylphosphine (5.25 
g, 2 0.0 mmol) in THF (120 ml) under ET 2 at 0°C . After stir- 
ring for 30 min a solution of thiobenzoic acid (2.34 ml, 
20.0 mmol) and 4 , 4, 5 , 5, 5-pentaf luoro-pentanol (1.78 g, 

20 10.0 mmol) in THF (60 ml) was added. The reaction mixture 
was stirred 0°C for 1 h and then at room temperature over 
night. The reaction mixture was concentrated at reduced 
pressure and was purified on column chromatography (hep- 
tane-EtOAc, 20:1) to give the title compound (2,95 g, 

25 99%) as an oil. 

Rf (heptane-EtOAc, 20:1) =0.37 

X H NMR (CDC1 3 ) 5 1.96-2.05 (m, 2H) , 2.11-2.27 (m, 2H) , 
3,16 (t, J=7 . 1 Hz, 2H) , 7.47 (t, J=7 Hz, 2H) , 7.59 (t, 
J=7 Hz, 1H) , 7.97 (t, iT^7 Hz, 2H) . 
3 0 b. 9- (4, 4, 5, 5, 5-Pentaf luoro-pentylsulf anyl) -1-nonananol 




35 Thiobenzoic acid S- (4 , 4 , 5 , 5 , 5-pentaf luoro-pentyl) 

ester (8.26 g, 27.7 mmol) was added to a solution of t- 
' BuOK (4.49 g, 40.0 mmol) in MeOH (30 ml).' After stirring 
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for 3 0 min a solution of 9-bronio-l-nonanol (6.18 g, 27.7 
mmol) in Me OH (30 ml) was added. The reaction mixture was 
stirred over night, concentrated at reduced pressure and 
partitioned between Et20 and water. The organic phase was 
5 washed with water and brine, dried (Na2S0 4 ) and concent- 
rated at reduced pressure. The residue was purified on 
column chromatography (heptane-EtOAc, 3:1) to give the 
title compound (7.70 g, 83%) as an oil which crystallized 
on standing. 

10 R f (heptane-EtOAc, 3:1) =0.24 

X H NMR (CDC1 3 ) 8 1.28-1.42 (m, 10K) , 1.53-1.62 (m, 4H) , 
1.89 (m, 2K) , 2.18 (m, 2H) , 2.51 (t, J=7.4 Hz, 2H) , 2.59 
<t, J=7.0 HZ, 2H) , 3.64 (t, J=G . 6 Hz, 2H) . 
c. Methanesulf onic acid 9- (4 , 4 , 5 , 5 , 5-pentaf luoro-pentyl - 

15 sulfanyl) -nonyl ester 




2 0 Methanesulphonic acid anhydride (4.35 g, 25.0 irunol) 

was added to a solution of 9- (4,4, 5, 5, 5-pentaf luoro- 
pentylsulf anyl) -1-nonananol (7.70 g, 22.9 mmol) and 
EtKiPr 2 (4.28 ml, 25.0 mmol) in CH 2 C1 2 (50 ml) . The reac- 
tion mixture was stirred for 2 h, concentrated at reduced 

25 pressure and purified on column chromatography (heptane- 
EtOAc, 3:1) to give the title compound (9.42 g, 99%) as 
an oil which crystallized on standing. 
Re (heptane-EtOAc, 3:1) =0,28 

NMR (CDC1 3 ) 5 1 .25-1-45 (m, 10H) , 1.53-1.62 (m, 2H) , 

30 1.75 (m, 2H) , 1.88 (m, 2H) , 2.17 (m, 2K) , 2.51 (t, J=7 . 3 
Hz, 2H) , 2.59 (t, J=7.1 Hz, 2H) , 3.00 (s, 3H) , 4.22 (t, 
J=6. 6 Hz, 2H) . 

d. l-lodo-9- (4, 4 , 5, 5 , 5-pentaf luoro-pentyl sulfanyl) -nonane 
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Prepared as described for SMl-b using methanesul- 
fonic acid 9- (4 , 4 , S, 5, 5-pentaf luoro-pentylsulf anyl) -nonyl 
ester (8.48 g, 20.5 mrnol) as starting material to give 
the title compound (8.93 g, 98%) as an oil. 
5 R f (heptane -EtOAc, 3:1) =0,72 

X H NMR (CDC1 3 ) 5 1.25-1.43 (m, 10H) , 1.58 (m, 2H) , 1.77- 
1.92 (m, 4H) , 2.17 (tn, 2H) , 2.51 (t, 0*=7 . 5 Hz, 2H) , 2.59 
(t, J=7 . 0 Hz, 2H) , 3,19 (t, J=7 , 0 Hz, 2H) , 
SM3 

10 1 -Methyl amino-3 - (4,4,5,5, 5-pentaf luoro-pentylsulf anyl) - 
propane 

a. Thioacetic acid S- (4, 4 , 5 , 5, 5-pentaf luoro-pentyl) ester 



Prepared as described for £M2-a using thioacetic acid 
(18.2 g, 239 mmol) and 4 , 4 , 5 , 5 , 5-pentaf luoro-pentanol 
(21.3 g, 12 0 mmol) as starting materials. The crude 
product was purified by distillation (b,p. 68*0/20 mrnHg, 
20 19. 9 g f 70%) . 

X H NMR (CDC1 3 ) 8 1.89 (tn, 2H) , 2.10 (m, 2H) , 2.35 (s, 3H) , 
2 . 95 (t, J=J .0 Hz, 2H) . 

b. l-Chloro-3- (4,4,5, 5, 5-pentaf luoro-pentylsulf anyl ) - 
25 propane 



Prepared as described for SM2-b using thioacetic acid S- 
3 0 (4,4, 5, 5, 5-pentaf luoro-pentyl) ester (15.0 g, 63.5 

mmol) and l-chloro-3 -iodopropane (19.5 g, 95-3 mmol) as 
starting materials. The crude product (17.8 g) was used 
in the next step. 

X H NMR (CDC1 3 ) 5 1.90 (m, 2H) , 2.04 (m r 2H) , 2.18 (m, 2H) , 
35 2.61 (t, J*7.0 Hz, 2H) , 2.68 (t, J=7 . 0 H2 , 2H) , 3.66 (t, 
J=6.3 Hz, 2H) . 




15 
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c . 1- Iodo-3 -{4,4,5/5, 5-pentafluoro-pentylsulfanyl ) - 
propane 




Prepared as described for SMl-b using l-chloro-3- 
(4,4,5,5, 5 - pent af luoro -penty 1 sul f anyl ) -propane (17 .8 g, 
65.8 mmol) and Nal (14.3 g, 98,6 mmol) as starting 
•materials to give the title compound (20.0 g, 84%) . 
10 *H NMR (CDC1 3 ) 3 1.90 (m, 2H) , 2.07 (rn, 2H) , 2.18 (m, 2H) , 
2.61 (t, J=7.2 Hz, 2H) , 2.63 (t, J=7 . 0 Hz, 2H) , 3.29 (t, 
J=6 .7 Hz, 2H) . 

d . 1 -Methyl amino- 3 - (4,4,5,5, 5-pentaf luoro- 
15 pentyl sul f anyl) -propane 

r p 

I - Iodo-3 - (4,4,5,5,5 -pentaf luoro -pentyl sul f anyl) -propane 
20 (20.0 g, 55.2 mmol) was added to a solution of MeNH 2 (90 

mL, aq. 40%) and MeCN (400 TtiL) . The solution was stirred 
at 90°C over night and was then concentrated at reduced 
pressure. The residue was partitioned between CH2CI2 and 
NaHC0 3 (sat.). The aqueous phase was extracted with CH 2 C1 2 
25 and the combined organic phases were dried (Na 2 S0*) and 
concentrated at reduced pressure to give the title 
compound (13.0 g, 89%) as an oil. 

X H NMR (CDCI3) 5 1.77 (m, 2H) , 1.89 (m, 2H) , 2.17 (m, 2H) , 
2.44 (s, 3H) , 2.58 (t, J=7.3 Hz , 2H) , 2.60 (t, J=7 . 1 Hz,' 
30 2H) , 2.68 (t, J=7.0 Hz, 2H) . 
SM4 

II- (3, 17&-Dihydroxv-estra-l,3,5 (10) - triene-7g-yl) - 
undecanoic acid n- butyl -methyl -amide (ICI 164.384) 

a. 3, 17|3-Di (tetrahydropyranyloxy) -estra-1,3,5 (10) -triene 

35 
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2 , 3-Dihydropyran (3 0 ml, 328 mmol) was added to a 
solution of 3,17p-dihydroxy-estra-l,3,5(10)-triene (20-0 
g, 73.5 mmol) and p-TSA (0.2 g) in CH 2 Cl 2 (200 ml). The 
reaction mixture was stirred for 3 h at room temperature. 
EtN(iPr) 2 (0.5 ml) was added and the reaction mixture was 
concentrated at reduced pressure and purified on column 
chromatography (heptane -CH 3 Cl a , 1:1 then CH 2 C1 2 ) to give 
the title compound (32.3 g, 100%) as an oil, which crys- 
tallized on standing. 
R f (heptane-EtOAc, 1:1) =0.79 

X H NKR (CDC1 3 ) 5 0.80, 0.82 (2s, 3H> , 2.83 (m, 2H) , 3.49 
(m, 1H) , 3.59 (m, 1H) , 3.71, 3,72 (2t, .7-8 Hz, IS). 3.92 
(m, 2H) 9 4.65, 4.67 (2m, 1H) , 5.38 (broad s, 1H) , 6.78 
(d, J=2 HZ, 1H), 6.84 (d, CT-8,6 Hz , 2 Hz , 1H) , 7.18, 7.20 
(2d, J=8,6 Hz, 2 Hz, 1H) . 

b. 3 , 17p-Di (tetrahydropyranyloxy) -5-keto-estra-l , 3 , 5 (10) - 



HN(iPr) 2 (17.3 ml, 123 mmol) was added to a solution 
of n-BuLi (56.0 ml, 2.2 M in hexanes, 123 mmol) in TKF 
(170 ml) under N2 at -20°C. The temperature was lowered 
to -78°C and a solution of t-BuOK (13.6 g, 123 mmol) in 
THF (125 ml) was added. After stirring for 10 min a so- 
lution of 3, l7{3-di (tetrahydropyranyloxy) -estra-1, 3 ,5 (10) - 
triene (13.6 g, 30.9 mmol) in THF (70 ml) was added drop- 
wise under 15 min. The reaction mixture was stirred at - 
78°C for 3 h. B (OMe) 3 (45.0 ml, 396 mmol) was added drop- 
wise and the reaction mixture was then stirred at 0°C for 
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1.5 h. H 2 0 2 (85 ml, aq 30%) was added to give first a tur- 
bid reaction mixture then a white precipitated gum (bo- 
rates, mechanical stirrer or big magnetic stirring bar 
recommended) . After stirring for 1 h at room temperature, 
5 the reaction mixture was cooled to 0°C and aq. Na 2 S 2 03 

(100 ml, 1.0 M) was added in portions. After stirring for 
2 0 min the reaction mixture was partitioned between EtOAc 
and water. The organic phase was washed with water and 
brine, dried (Na 2 SOi) and concentrated at reduced pressure 

10 to give the 6-hydroxy derivative (14.8 g, quant., R f 
(heptane-EtOAc, 1:1) =0.58, contained 15-20% starting 
material by NMR) . 

The 6 -hydroxy derivative (14.7 g) was dissolved in 
CH 2 Cl 2 (150 ml) and pyridinium chlorochromate (PCC, 14.7 

15 g, 68 mmol) was added at 0°C under N 2 in portions for 15 
min. The reaction mixture was stirred at 0°C for 15 min, 
then at room temperature for 1.5 h. Et 2 0 (15 0 ml) was 
added and after 5 min stirring, the slurry was filtered 
through silica. The filtrate was concentrated at reduced 

2 0 pressure and purified on column chromatography (heptane- 
EtOAc, 5:1) to give the title compound (7.50 g, 51 %) as 
a syrup. 

Rf {heptane-EtOAc, 3:1) =0.3 6 

X H NMR (CDCI3) 5 0.-81, 0.82 (2s, 3H) , 2.20 (m, 1H) , 2.35 
25 (m, 1H) , 2.47 (m, 1H) , 2.73 (dd, *J=16.S, 3.4 Hz, 1H) , 
3.50 (m, 1H) , 3.60 (m, 1H) , 3.72, 3.75 (2t, J=8.5 Hz, 
1H) , 3.90 (m, 2H) , 4.64, 4.68 (2m, 1H) , 5.47 (m, 1H) , 
7.22 (m, 1H) , 7.34 (m, 1H) , 7.71, 7.72 (2d, CT=2 . 7 Hz, 
1H) . 

30 c. 11- (3,17p-Di (tetrahydropyranyloxy) -S-keto-estra- 

1,3,5(10) -triene-7a-yl } -undecanoic acid n-butyl -methyl - 
amide 




USPTO from the IFW Imaqe Database on 01/31/2005 



43 



10 



15 



20 



25 



30 



t-BuOK (2.04 g, 18.2 mmol) was added to a solution 
of 3 , 17p- di (tetrahydropyranyloxy) -6-keto-estra-l, 3 , 5 (10) - 
triene (7.50 g, 16.5 mmol) in dime thoxye thane (75 ml) 
under N 2 - After 10 min stirring BEt 3 (20.0 ml , 1.0 M in 
THF, 20.0 mmol) was added and the reaction mixture was 
stirred for 1 h. A solution of 11- iodo-undecanoic acid n- 
butyl -methyl -amide (6.48 g, 17-0 mmol) in dimethoxyethane 

(10 ml) was added- The reaction mixture was stirred for 1 
h and then a second batch of t-BuOK (2.04 g, 18.2 mmol) 
was added. The reaction mixture was stirred over night 
and was then partitioned between Et 2 0 and water. The or- 
ganic phase was washed with water and brine , dried 

(Na 2 S0 4 ) and concentrated at reduced pressure. The residue 
was purified on column chromatography (heptane -EtOAC/ 3:1 
then 2:1) to give the title compound (6.87 g, 59%) as an 
oil , 

R f (heptane -EtOAc, 2:1) =0.2 9 

1 H NMR (CDC1 3 ) 5 0.80, 0.82 (2s, 3H) , 0.92, 0.95 (2t, 
J~7.2 Hz, 3H) , 2,28 (m, 2H) , 2.35 (m, 1H) , 2.44 (m, 1H) , 
2.70 (m, 1H) , 2.90, 2.96 (2s, 3H) , 3.25, 3.26 (2t, J*=7.5 
Hz, 2H) , 3.49 (m, 1H) , 3.61 (m, 1H) , 3.74, 3.77 (2t, 
J=8 .5 Hz, 1H) , 3.91 (m, 2H) , 4.65, 4.68 (m, 1H) , 5.46 (m, 
1H) , 7.20 (d, J=8.6 HZ, 1H) , 7.31, 7.32 (2d, Cr=8.6, 1H) , 
7 . 69 (broad s, 1H) . 

d. 11- (3, 17p-Dihydroxy-estra-l, 3, 5 (10) -triene-7a-yl) - 
undecanoic acid n-butyl -methyl -amide (IGI 164.384) 



BP 3 "OEt2 (195 ml) was added dropwise to a solution of 



1,3,5 (10) -triene- 7oc-yl) -undecanoic acid n-butyl -methyl - 
amide (6.87 g, 9.70 mmol) and HSiEt 3 (97 ml) in CH 2 Cl 2 
(500 ml) at 0°C under N 2 . The reaction mixture was stirred 
over night at room temperature and was then slowly poored 
into aq. K 2 C0 3 (1000 ml , 1.0 M) at 0°C. Et 2 Q (500 ml) was 




11- (3,17(3-di (tetrahydropyranyloxy) -6-keto-estra- 
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added and after stirring for 3 0 min the organic phase was 
washed with water and brine, dried (Na 2 SOj and concentra- 
ted at reduced pressure- The residue was purified on co- 
lumn chromatography (heptane -EtOAc , 1:1) to give the tit- 
5 le compound (3.91 g, 77%) as an oil. 
R f (heptane-EtOAc , 1:1) =0.21 

*H NMR (CDC1 3 ) 8 0.78 (s, 3H) , 0.92, 0.95 (2t, J=7 . 3 Hz, 
3H) , 1.90 (bd, iT=12 Hz, 1H) , 2,07-2.18 (tti, 1H) , 2.25-2.30 
(m, 4H) , 2.76 (d, tf=16.8, 1H) , 2.85 (dd, J=16.S, 5.0 Hz, 
10 1H) , 2.93, 2.98 (2s, 3H) , 3.26 (t, J=7 . 5 Hz, 1H) , 3.38 

(m, 1H) t 3.75 (broad t, J=7.5 Hz, 1H) , 6.41, 6.47 (2 bs, 
1H) , 6.59 (d, J=2.6 Hz r 1H) , 6.65 (dd, i7=8.5, 2.6 Hz, 
1H) , 7.13 (d, J=8.5 Hz, 1H) . 
SM5 

15 3 , l73-Dihydroxy-7a-f3- (4,4,5,5, 5-pentaf luoro-n- 
pentyl) thiononyll-estra-1,3 , 5 (10) -triene 

a. 3 , 17p-Di (tetrahydropyranyloxy-6-keto-7a-[9- (4,4, 5,5,5- 
pentaf luoro-n-pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 



20 




Prepared as described for SM4-C using 3 , 17j3-di ( tet- 
25 rahydropyranyloxy) -6-keto-estra-l, 3 , 5 (10) -triene (4 . 79 g, 
10.5 mmol) and 1- iodo- 9 - (4 , 4 , 5 , 5 , 5-pentaf luoro-pentyl- 
sulfanyl) -nonane (4.91 g, 11. 0 mmol) as starting mate- 
rials. The crude product was purified on column chro- 
matography (heptane -EtOAc, 10:1) to give the title com- 
3 0 pound (3.8 g, 49%) as an oil. 
Rf (heptane -EtOAc, 1:1) =0.7 7 

l H NMR (CDC1 3 ) 5 0.80, 0.82 (2s, 3H) , 2-35 (m, 1H) , 2.44 
(m, 1H) , 2.49 (t, J=7 . 4 Hz, 2H) , 2.58 (t, J=7 . 0 Hz, 2H) , 
2.70 (m, 1H) , 3.50 (m, 1H) , 3.61 (m, 1H) , 3.74, 3.77 (2t, 
35 J=8 Hz, 1H) , 3.90 (m, 2K) , 4.65, 4.68 (2m, 1H) , 5.46 (m, 
1H) , 7.20 (d, J=8.6 Hz, 1H) , 7.31, 7.32 (2d, J«8.6 Hz, 
1H) , 7.69 (broads, 1H) . 
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b. 3, 1 70 -Dihydroxy- 7 a- [9 - (4,4, 5 , 5 , 5-pentaf luoro-n- 
penfcyl) thiononylj-eatra-l, 3 , 5 (10) -triene 



HO 




F P 



10 



15 



20 



25 



30 



Prepared as described for SM4-d using 3,17|3- 
di (tetrahydropyranyloxy-6-keto-7a-[9- (4, 4, 5, 5 , 5- 
pentaf luoro-n-pentyl ) thiononyl]-estra-l, 3 , 5 (10) -triene 
(3.67 g, 4,75 mmol) as starting material, The crude pro- 
duct was purified on column chromatography (heptsne- 
EtOAc ,. 2:1) to give the title compound (1.97 g, 70%) as 
an oil . 

Rf (heptane-EtOAc, 2:1) =0.32. 

1 H NMR (CDC1 3 ) 5 0.78 (s, 3H) , 1.73 (m, 1H) , 1.84-1-94 (m, 
3H) , 2.07-2.24 (m, 3H) , 2.25-2.34 (m, 2H) , 2.50 (t, J=7.4 
Hz, 2H), 2.58 (t, J=7.0 Hz, 2H) , 2.71 (d, J=16.8 Hz, 1H) , 
2.86 (dd, J=16.3, 5.0 Hz, 1H) , 3.75 (t, J=B . 5 Hz, 1H) , 
4.68 (broad s, 1H) , 6.54 (d, J*=2 . 6 Hz, 1H) , 6.62 (dd, 
*J=8.4, 2.6 Hz, 1H) , 7.15 (d, J=3.4 Hz, 1H) . 
SMS 

16a- (Dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -3- 

t e t rahy dr opyr any 1 oxy ■ e s t r a - 1 , 3 , 5 (10) -triene) 

a. 3 -Hydroxy- 17 -methyl ene-estra- 1,3, 5 (10) -triene 



t-BuOK (31.4 g, 280 mmol) was added to a slurry of 
Ph 3 PCH 3 Br (100 g, 2 80 mmol) in dry toluene (3 5 0 ml) under 
N 2 . The temperature was raised to 100°C and the solution 
was stirred for 3 0 min. Estrone (25.0 g, 92.5 mmol) was 
then added in portions and the reaction mixture was stir- 
red for 30 min. After cooling, acetone (30 ml) was added, 
the reaction mixture was stirred for 20 min and was then 
filtered through silica gel. The residue was purified on 
column chromatography (heptane-EtOAc, 3:1) to give the 
title compound (24.1 g, 97%) as white crystals. 
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R f (heptane -EtOAc, 2:1) -0,55 

: H NMR (CDC1 3 ) 8 0.83 (S, 3H) , 1-26 (m, 1H) , 1.33-1.61 (rn, 
5H) , 1.82 (m, IK) , 1.90-2.00 <m, 2H) , 2.21 (td, J=ll, 4 
Hz, 1H) , 2.25-2.40 (m, 2H) , 2.55 (m, 1H) , 2.78-2.92 (m, 
5 2H) , 4.54 (s, 1H) , 4.69 (m, 2H) , 6-57 (d, J=2 . 7 Hz, 1H) , 
6.64 (dd, J=8.4, 2.7 Kz, 1H) , 7.18 (d, J=8.4 Hz, 1H) . 
b. 3 , 16oc-Dihydroxy-17-methylene-estra~l , 3 ,5 (10) -triene 3 - 
O-bsnzoate 




A solution of 3 -hydroxy- 17 -methylene -estra- 
1, 3 , 5 (10) -triene (21.8 g, 81.2 mrnol) , Se0 2 (300 mg, 2.70 

15 mrnol) and t- butyl hydroperoxide (150 ml, 150 mrnol, 1.0 M 
in toluene) was stirred over night. The product precipi- 
tated from the solution. Heptane (15 0 ml) was added and 
the slurry was stirred for 5 min. The precipitate (ca 20 
g) was collected by filtration and was dissolved in CH 2 C1 2 

20 (500 ml) . NaOH (aq. , 500 ml, 1.0 M) and benzoyl chloride 
(2 0.0 ml, 172 mrnol) were added and the reaction mixture 
was vigorously stirred over night. The organic phase was 
dried (Na 2 SO<;) , concentrated at reduced pressure and puri- 
fied on column chromatography (CH 2 Cl 2 -EtOAc, 20:1) to give 

25 the title compound (16.5 g, 52%) as white crystals. 
R f (heptane -EtOAc, 1:1) =0.3 8 

X H NMR (CDC1 3 ) 5 0.84 (s, 3H) , 1.41-1.67 (m, 6H) , 1.80- 
2.02 (m, 3H) , 2.29-2.45 (m, 2H) , 2.35-2.98 (m, 2H) , 4.72 

(broad s, 1H) , 4.94 (d, J=2 . 1 Hz, 1H) , 5.09 (d, J=l . 7 Hz, 
30 1H) , 6.93 (d, J=2.5 Hz, 1H) , 6.97 (dd, tf=S*5, 2.5 Hz, 

1H) , 7.34 (d f 0T=8.5 Hz, 1H) , 7.50 (t, J=7 . 5 Hz, 2H) , 7.63 

(tt, J=7.5, 1.3 Hz, 1H) , 8.20 (dd, J-7 . 5 , 1.3 Hz, 2H) . 
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10 



15 



20 



25 



30 



c. 17- (1, 2-Ethylene) -3 , 16a- dihydroxy- est ra - 1 , 3 , 5 (10) - 



CH2I2 (53.6 g, 200 mmol) waa added dropwise to a so- 
lution of ZnEt 2 (100 ml, 1-0 M in heptane, 100 mmol) in 
CH2CI2 (250 ml) under N 2 at -10°C. The reaction mixture 
was stirred for 10 min at -10°C and then a solution of 
3 , 16a-dihydroxy-17-methylene-estra-l, 3 , 5 (10) -triene 3-0- 
benzoate (19.4 g, 50.0 mmol) in CH 2 Cl 2 (125 ml) « was slowly 
added dropwise. 

The cooling bath was removed and the reaction 
mixture was stirred at ambient temperature for 3 h and 
then partitioned between Et 2 0 (500 ml) and aq. HC1 (400 
ml, 0.5 M) . The organic phase was washed with water and 
brine, dried (Na 2 S0 4 ) and concentrated at reduced 
pressure. The residue was dissolved in EtOAc and 
precipitated with heptane and collected by filtration to 
give the title compound (18.6. g, 92%) as yellow crystals. 
Rf (heptane -EtOAc, 2:1) =0.29 

X H NMR (CDCI3) S 0.42-0.60 (m, 3H) , 0.70-0.76 (m, 1H) , 
0.84 (s, 3H) , 2.27-2.36 (m, 2H) , 2.85-2.98 (m, 2H) , 4.20 
(d, CT=7.3 Hz, 1H) , 6.93 (d, J=2 . 3 Hz, 1H) , 6.97 <dd, 
J=8.4, 2.3 Hz, 1H) , 7.32 (d, J=8 .4 Hz, 1H) , 7.50 (t, 
CT:=7.6 Hz, 2H) , 7.63 (t, J=7 . 6 Hz, 1H) , 8.19 (d, J=7 . 6 Hz, 
2H) . 

d. 16a- (Dimethylthexyl) -silanyloxy-17- (1, 2 -ethylene) -3- 
t etrahydropyranyloxy- est ra- 1,3,5 (10) -triene 



Dimethylthexylchlorosilane (2-75 g, 15.4 mmol) was 
added to a solution of imidazole (2.19 g, 32.2 mmol) and 
17- (1 , 2-ethylene) -3 , l6ct-dihydroxy-estra-l , 3 , 5 (10) -triene 



triene 3 -O-benzoate 
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3-O-benzoate (5.18 g, 12.9 mmol) in DMF (10 ml) and CH 2 Cl 2 
(10 ml) . The reaction mixture was stirred over night and 
was then partitioned between Et 2 0 and water- The organic 
phase was washed with aq. HCl (0.5 M) , water and brine, 
5 dried (Na 2 S0 4 ) and concentrated at reduced pressure to gi- 
ve the crude l6a-o-silylether (7.22g). 
R f (heptane-EtOAC, 10:1) =0.46 

a H NMR (CDC1 3 ) 8 0.28-0.33 (m, 2H) , 0.45-0.51 (m, 1H) / 0.8 
(m, 1H) , 4.30 (d, J=6.3 Hz, 1H) . 

10 Tine crude 16a-0-silylether (7.22g) was dissolved in 

THP (70 ml) and Me OH (30 ml). NaOH (aq. , 30 ml, 1.0 M) 
was added and the reaction mixture was stirred for 1 h. 
The reaction mixture was partitioned between Et z O and wa- 
ter. The organic phase was washed with water and brine, 

15 dried (Na 2 so 4 ) and concentrated at reduced pressure. The 
residue was purified on column chromatography (heptane- 
EtOAc , 10:1) to give the free phenol (5.88g) contaminated 
by ca 4% methylbenzoate . j 
Rf (heptane -EtOAc, 2:1)=0.|52 

20 1 H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.32 (m, 2H) , 0.46 
(m, 1H) , 0.77 (m, 1H) , 0.82 (s, 3H) , 0.82 (a, 6H) , 0 . 87, 
0.8S (2d, J=6 . 9 Hz, 6H) , 2.18-2-23 (m, 2H) , 2.75-2.88 (m, 
2H) , 4-29 (d, J=7.9 Hz, 1H) , 4.57 (s, 1H) , 6.55 (d, J=2 . 7 
•Hz, 1H) , 6.61 (ddi J«8.4,'2.7 Hz, 1H) , 7.13 (d, J=8 . 4 

25 Hz, 1H) . 

The free phenol (5.88g) was dissolved in CH 2 C1 2 (20 
ml). 2 , 3-Dihydropyran (2.0 ml, 21.9 mmol) and p-TSA (20 
nig) was added and the reaction mixture was stirred for 3 0 
min. EtN(iPr) 2 (0.1 ml) was added and the reaction 
30 mixture was concentrated sit reduced pressure. The residue 
was purified on column chromatography ( heptane -EtOAc, 
50:1) to give the title compound (6.65 g, 98%) as an oil. 
Rf (heptane-EtOAc, 10:l)=oj.45 

X H NMR (CDCI3) 5 0.01, 0.07 (2s, 6H) , 0.31 (m, 2H) , 0.46 
35 (m, 1H) , 0.77 (m, 1H) , 0.81 (s, 3H) , 0.82 (s, 6H) , 0.66, 
0.88 (2s, 6H) , 2.24 (m, 2H) , 2.4 (m, 2H) , 3.58 (tn, 1H) , 
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3.92 (m, 1H) , 4-29 (d, J=8.0Hz, 1H) , 5.38 (s, 1H) , 6.78 
(s, 1H) , 6.83 (d r J=8-6 Hz, 1H) , 7-17 (d, J-8 . 6 Hz, 1H) . 
Example 1 

11- (3 , 16a-Dihydroxy-17-methylene-eatra-l # 3 , 5 (10) -trlene- 
S 7a-yl) -undecanoic acid n-butyl -methyl -amide 

a. 11- {3, 17f5-Dihydroxy-estra-l, 3, 5 (10) - triene-7a-yl) - 
undecanoic acid n-butyl -methyl -amide 3-O-benzoate 




Benzoyl chloride (500 \iL, 4-30 mmol) was added to a 
solution of 11- (3,17[3-dihydroxy-estra-l,3,5 (10) -triene- 

15 7a-yl) -undecanoic acid n-butyl -methyl-amide (1.13 g, 2.15 
mmol) in CH 2 Cl 2 (20 ml) and NaOH (10 ml, 1-0 M aq.) - The 
reaction mixture was stirred over night and then parti- 
tioned between Et 2 0 and water. The organic phase was wa- 
shed with water and brine, dried (Na 2 SOj and concentrated 

2 0 at reduced pressure to give the title compound (1.36 g, 
quant.) as an oil. 

(heptane-EtOAc, 1:1)«0.18 
X H NMR (CDC1 3 ) 5 0.30 (S, 3H) , 0.92, 0.95 (2t, *J=7 . 3 Hz, 
3H) , 1.77 (m, 1H) , 1.93 (m, 1H) , 2.14 (m, 1H) , 2.28 (m, 

25 2H) , 2.33-2.43 (m, 2H) , 2.79 (d, J=l7 . 0 Hz, 1H) , 2.89- 

2.98 (m f 1H) , 2.90, 2.95 (2s, 3H) , 3.24, 3.35 (2t, J=7 . 5 
Hz, 2H) , 3.77 (broad t, J=B Hz, 1H) , 6.93 (d, J=2.3 Hz, 
1H) , 6.98 (dd, J=8.4, 2.3 Hz, 1H) , 7.34 (d, J=8.4 Hz, 
1H) , 7.51 (t, J=S, 2H) , 7.63 (t, J-8 , 1H) , 8.19 (d, J=8, 

30 2H) . 

b. 11- {3-Hydroxy-17-keto-estra-l, 3, 5 (10) -triene-7a-yl) - 
undecanoic acid n-butyl -methyl-amide 3-O-benzoate 
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Pyridiniurn chlorochromate (PCC, 1.00 g, 4.64 mmol) 
was added in portions to a solution of 11- (3 , 17|3-dihyd- 
rox y. es tra-l / 3,5(10) -triene-7a-yl) -undecarxoic acid n- 
butyl -methyl -amide 3-O-benzoate (1.36 g, 2.16 mmol) in 
5 CH 2 C1 2 (15.0 ml) at 0°C under N 2 - The cooling bath was re- 
moved and the reaction mixture was stirred at room tem- 
perature for 3 h. Et 2 0 (100 ml) was added and after 10 
min stirring, the slurry was purified on column chromato- 
graphy (Et 2 0) to give the title compound (1.22 g, 90%) as 
10 an oil. 

R f (heptane-EtOAc, 1:1) =0.36 

X H NMR (CDCI3) S 0.92, 0.95 (2t , J-7 . 4 Hz, 3H) , 0,92 (s, 
3H) , 1.81 (dt, J=2.4, 11 HZ, 1H) , 1.87-2.02 (m, 3H) , 2.18 

(dt, J=19, 8.5 H2, 1H) , 2.28 <m, 2H) , 2.40-2.51 (m, 3H) , 
15 2.35 (d, J=16.9 Hz, 1H) , 2.90, 2.95 (2s, 3H) , 2.94-3.02 

(m, 1H) , 3.24, 3.35 (2t, J=7 . 5 Hz, 2H) , 6.95 (d, J=2 . 3 
HZ, 1H> , 7.00 (dd, J=8.5, 2.3 Hz, 1H) , 7.34 (d, J-8.5 Hz, 
1H) , 7.51 (t, J=7.5, 2H) , 7.63 (t , J=7.5, 1H) , 8.19 (d, 
J=7 .5, 2H) . 

20 c. 11- (3-Hydroxy-17-methylene-estra-l,3,5 (10) -triene-7ct- 
yl) -undecanoic acid n-butyl -methyl -amide 



25 



HO 




t-BuOK (112 mg, 1.00 mmol) was added to a solution 
of Ph 3 PCH 3 Br (357 mg, 1.00 mmol) in dry DMSO (1.0 ml) 
under N 2 . The temperature was raised to 120°C and a solu- 

30 tion of 11- (3-hydroxy-17-keto-estra-l,3,5 (10) -triene-7a- 
yl) -undecanoic acid n-butyl -methyl -amide 3-O-benzoate 
(207 mg, 0.330 mmol) in dry DMSO (0.5 ml) was added. The 
reaction mixture was stirred for 30 min, cooled and par- 
titioned between Et 2 0 and water. The organic phase was 

3 5 washed with water and brine, dried (Na 2 S0 4 ) and concen- 
trated at reduced pressure. The residue was purified on 
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column chromatography (heptane -EtOAc, 2:1) to give the 
title compound (157 mg, 76%) as an oil. 
R £ (heptane-EtOAc, 2:1) =0.2 0 

1 H NMR (CDC1 3 ) 5 0.82 (s, 3H) . 0.92, 0.95 (2t, J=7 . 3 HZ, 
3H) , 1.92 (bd, J-11.9 HJB, 1H) , 2.25-2.40 (m, 5H) , 2.42- 
2.59 (m, 1H) , 2.71 (d, J-16.7 Hz, 1H) , 2.87 (dd, J=16.7, 
5.0 Hz, 1H) , 2.93, 2.98 (2S, 3H) , 3.26 (t, J=7 . 6 Hz, 1H) , 
3. 38 (m, 1H) , 4.67 (broad s, 2H) , 6.53, 6.58 (2 broad s, 
1H) , 6.60 (d, J=2.5 Hz, 1H) , 6.66 (dd, J=8.4, 2.5 Hz, 
1H) , 7.14 (d, J-8.4 Hz, 1H) . 

d. 11- (3 , l6a-DihydroxY-17-methylene-estra-l, 3 , 5 (10) - 
triene-7a-yl) -undecanoic acid n-butyl -methyl -amide 



A mixture of 11- ( 3 -hydroxy- 17 -methylene-estra- 
1, 3 , 5 (10) -triene-7a-yl) -undecanoic acid n-butyl -methyl - 
amide (232 mg, 0.445 mmol) , Se0 2 (15 mg, 0.14 mmol) and 
t -butylhydroperoxide (1.00 ml, 1.00 mmol, 1.0 M in to- 
luene) was stirred for 4 h. The reaction mixture was then 
partitioned between Et 2 0 (30 ml) and aq. FeS0 4 (0.5 M, 5 
ml) . The organic phase was washed with water and brine, 
dried (Na 2 SO«) and concentrated at reduced pressure. The 
residue was purified on column chromatography (heptane- 
EtOAc, 2:1) to give the title compound (127 mg, 53%) as 
an oil . 

R f (heptane-EtOAc, 1:1) =0.3 8 

1 H NMR. (CDCla) 5 0.83 (s, 3H) , 0.92, 0.95 (2t, .1=7.3 Hz, 
3 H) , 2.27-2.42 (m, 4H) , 2.72 (d, J-16.7 Hz, 1H) , 2.86 
(dd, J=16.7, 5.0 Ha, 1H) , 2.93, 2.98 (2s, 3H) , 3.26 (t, 
J=7.6 Hz, 1H) , 3.38 (m, 1H) , 4.72 (broad t, 1H) , 4.91 (d, 
J=2.0 Hz, 1H) , 5.08 (d, J-l.S Hz, 1H) , 6.61 (d, J=2 . 6 HZ, 
1H) , 6\66 (dd, J=8.3, 2.6 Hz, 1H) , 6.71, 6.75 (2 bs, 1H) , 
7. 13 (d, J=8.3 Hz, 1H) . 




o 
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Example 2 

11- (3,i6tt-Dihydroxv-17-methvlene-es tra-l,3,5 (10) -triene- 
7a-vl) -undecanoic acid n-butvl -methyl -amide 3-O-benzoate 



10 



15 



20 



25 




Benzoyl chloride (100 0.861 mmol) was added to a 

solution of ii-(3,16a-dihydroxy-17-methylene-estra- 
1,3,5(10) -triene-7a-yl) -undecanoic acid n-butyl -methyl - 
amide (106 mg, 0.20 mmol) in CH 2 C1 2 (1.0 ml) and NaOH (1.0 
ml, 1.0 M aq.) . The reaction mixture was stirred for 9 h 
and then patitioned between Et a O and water. The organic 
phase was dried (Na 2 S0 4 ) and concentrated at reduced pres- 
sure. The residue was purified on column chromatography 
(heptane -EtOAc, 1:1) to give the title compound (124 mg, 
98%) as an oil - 

R f (heptane-EtOAc, 1:1) =0.42. 

1 H NKR (CDC1 3 ) S 0.84 (s, 3H) , 0.92, 0.95 (2t, J=7 . 3 Hz, 
3H), 2.28 Cm, 3H) , 2.40-2.52 (m, 2H) , 2-81 (d, J-16.7 Hz, 
1H) , 2.90, 2.96 (2s, 3H) , 2.95 (dd, J-16.7, 5.7 Hz, 1H) , 
3.24, 3.35 (2t, J=7 . 6 Hz, 2H) , 4.74 (broad d, J=6.6 Hz, 
1H),'4.93 (d, J=1.9 Hz, 1H), 5.10 (d, J-1.5 Hz, 1H) , 6.93 
Hz, 1H) , 6.99 (dd, J-B.5, 2.3 Hz, 1H) , 7.35 (d, 
1H) , 7.50 (t, J=7.4 HZ, 2H) , 7.63 (t, J=7.4 Hz, 
(d, J=7 .4 Hz, 2H) . 



(d, J=2.3 
J=6 . 5 Hz, 
1H)., 8.19 



Example 3 

n- (17- (1,2 -Ethylene) -3 . 16a-d -i hydroxy- est ra-1 , 3 , 5 (10) - 
30 triene-7a-yl) -undecanoic acid n-butyl -methyl -amide 3-Q- 
benzoate 



3 5 




ZnEt 2 (1.0 ml, 1.0 M in heptane, 1.0 mmol) was added 
dropwise to a solution of CH 2 I 2 (34 0 mg, 1.2 7 mmol) in 



USPTO from the 1FW Image Database on 01/31/2005 



53 

CH a Cl 2 (2.5 ml) under N 2 at -10°C. The reaction mixture 
was stirred for 10 min at -10°c and then a solution of 
11- (3, i6oc-dihydroxy-17-methylene-estra-l, 3 , 5 (10) -triene- 
7a-yl) -undecanoic acid n-butyl-methyl-amide 3-O-benzoate 
5 (124 mg, 0.193 mmoi) in CH 2 C1 2 (1-0 ml) was added. The 
cooling bath was removed and the reaction mixture was 
stirred at ambient temperature for 5 h and then partitio- 
ned between Et a O (10 ml) and aq. HCl (3 ml, 1 . 0 M) . The 
organic phase was washed with water and brine, dried 
10 (Na a S0 6 ) and concentrated at reduced pressure. The residue 
was purified on column chromatography (heptane-EtOAc, 
2:1, 1:1) to give the title compound (84 mg, 6S%) as an 
oil . 

R f (heptane-EtOAc, 1:1) =0.50 

15 X H NMR (CDC1 3 ) 5 0.46-0.52 (m, 2H) , 0.54-0. SI (m, 1H) , 
0.73-0.79 (m, 1H) , 0.84 (s, 3H) , 0.92, 0.95 (2t, J=7 . 3 
Hz, 3H), 2.24-2^37 (m, 3H) , 2.41-2.50 (m, 1H) , 2.80 (d, 
J=16.6 HZ, 1H) , 2.90, 2.95 (2s, 3H) , 2.91-2.98 (m, 1H) , 
3.24, 3.35 (2t, J=7 . 5 Hz, 2H) , 4.22 (broad s, 1H) , 6.93 

20 (d, 0=2 Hz, 1H) , 6.97 (dd, J=8.6, 2 Hz, 1H) , 7.32 (d, 

J=S.S Hz, 1H), 7.50 (t, J=7.4 Hz, 2H) , 7.63 (t, J=7 . 4 Hz, 
1H) , 8.19 (d, J=7.4 Hz, 2H) . 
Example 4 

11- (17- (1,2 -Ethylene) -3 , l6a-dibydrox v-estra-l , 3 , 5 (10) - 
2 5 triene-7a-vl) -undecanoic acid n -butvl -methyl - amide 




30 Li OH (1.0 ml, 1.0 M in 50% aq. MeOH,1.0 mmol) was 

added to a solution of 11- (17- (1 , 2-ethylene) -3 , 16a- 
dihydroxy-estra-1,3,5 (10) -triene-7a-yl) -undecanoic acid 
n-butyl -methyl -amide 3 -O-benzoat.e (84 mg, 0.128 mmol) in 
THF (2.0 ml). The reaction mixture was stirred for 30 min 

35 and was then patitioned between Et a O (10 ml) and aq. HCl 
(1.5 ml, 1.0 M) and brine (2 ml). The organic phase was 
washed with water and brine, dried (Na 2 S0 4 ) and concen- 
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trated at reduced pressure. The residue was purified on 
column chromatography (heptane-EtOAc , 2:1, 1:1) to give 
the title compound (70 mg, 99%) as an oil. 
R* (heptane-EtOAc, 1:1) =0.41 
5 : H NMR (CDClj) 5 0.45-0.51 (m, 2H) , 0.53-0.59 (m, 1H) , 
0.70-0.77 (m, 1H) , 0.32 (s, 3H) , 0.92, 0.95 (2t, J=7 . 3 
Hz, 3H) , 1.82-2.00 (m, 2H) , 2.24-2.41 (m, 4H) , 2.72 (d, 
J=16.6 Hz, 1H) , 2.86 (dd, J=1S.S, 4.9 Hz, 1H) , 2.93, 2.98 
(2s, 3H) , 3.26 (t, J=7.7 Hz, 1H) , 3.37 (m, 1H) . 4.20 
10 (broad t, J=6 Hz, 1H) , 6.36, 6.42 (2s, 1H) , 6.60 (d, 
J=2.3 Hz, 1H) , 6.64 (dd, CT=8.4, 2.3 Hz, 1H) , 7.12 (d, 
J=6 .4 HZ, IK) . 
Example 5 

3 , i6a-Dihvdroxy-17-methylene-7a-r9-r f ( 4 . 4 , 5 , 5 , 5- 
15 pentaf luoro-n-pentyl ) sulf inyllnonyll-estra -1 , 3 , 5 (10) - 
triene 

a. .3 , 170-Dihydroxy-7a-[9- (4 , 4, 5 , 5 , 5-pentaf luoro-n- 
pentyl) thiononyl]-estra-l, 3 , 5 (10) - triene 3-O-benzoate 




Prepared as described for Example 1-a using 3,17(5- 
25 dihydroxy-7a-[9- (4 , 4 , 5 , 5 , 5-pentaf luoro-n- 
pentyl) thiononyl]-estra-l, 3 , 5 (10) -triene (250 mg, 0.423 
mmol) as starting material to give the title compound 
(275 mg, 94%) as an oil. 
R f (heptane-EtOAc, 2:1) =0.38 
30 X H NMR (CDC1 3 ) S 0.80 (s, 3H) , 1.77 (m, 1H) , 1.83-1.97 (m, 
3H) , 2.09-2.24 (m, 3H) , 2.34-2.44 Cm, 2H) , 2.50 (t, <J=7 . 4 
Hz, 2H) , 2.58 (t, J=7.0 Hz, 2H) , 2.79 (d, J=16 . 6 Hz, 1H) , 
2.94 (dd, J=16.8, 4.7 Hz , 1H) , 3.76 (t, tf=8 . 5 Hz, 1H) , 
6.93 (d, J=2.4 Hz, IB) . 6.98 (dd, J-8.4, 2.4 Hz, 1H) , 
35 7.34 (d, J=3.4 Hz, 1H) , 7.51 (t, J=8 Hz , 2H) , 7.63 (t, 
J=B Hz, 1H) , 8.19 (d, J=8 Hz, 2H) . 
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b. 3 -Hydroxy- 17 -keto-7a-[9- (4 , 4, 5 , 5 , 5-pentaf luoro-n- 
pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 3-O-benzoate 



pyridinium chlorochromate (PCC, 172 mg, 0.800 mmol) 
was added in portions to a solution of 3 , 17(J-dihydroxy- 
7a- [9- (4,4 , 5, 5, 5-pentafluoro-n-pentyl) thiononyl]-estra- 
1,3,5(10) -triene 3-O-benzoate (272 mg, 0.391 mmol) in 
CH 2 Cl 2 (2.0 ml) at 0°C under N 2 - The reaction mixture was 
stirred at 0°C for 10 ndn, then at room temperature for 1 
h. Et z O (10 ml) was added and after 5 min stirring, the 
slurry was purified on column chromatography (Et 2 0) to 
give the title compound (229 mg, 35%) as an oil- 
R £ (heptane-EtOAc, 2:1) =0.56 

1 H NMR (CDC1 3 ) 8 0.92 (S, 3H) , 2.08-2.24 (m, 3H) , 2.40- 
2.61 (m, 7H), 2.85 (d, j=16.5Hz, 1H) , 2.98 (dd, J=16.5, 
5.6 HZ, 1H) , 6.95 (d, J=2 . 2 Hz, 1H) , 7.00 (dd, J=8.4, 2.2 
Hz, 1H) , 7.34 (d, ,7=3.4 Hz, 1H) , 7.51 (t, J=7 . 5 Hz, 2H) , 
7.64 (t, J=7.5 Hz, 1H) , 8.19 (d, J=7 . 5 Hz, 2H) . 
c. 3 -Hydroxy- l7-methylene-7a-[9- (4 , 4, 5 , 5, 5 -pentaf luoro-n- 
pentyl) thiononyl]-estra-l, 3 , 5 (10) -triene 



t-BuOK (S62 mg, 7.68 mmol) was added to a solution 
of Ph 3 PCH 3 Br (2.74 g, 7.68 mmol) in dry DMSO (8.0 ml) 
under N 2 . The temperature was raised to 110°C during 20 
min. This solution was then added portionwise during 5 
min to 3-hydroxy-17-keto-7a-[9- (4, 4, 5, 5, 5-pentafluoro-n- 
pentyl) thiononyl]-estra-l, 3, 5 (10) -triene 3-O-benzoate 
(532 mg, 0.768 mmol) at 110°C under N 2 . The reaction mix 
ture was stirred for another 5 min, cooled and parti - 





Copy provided by USPTO from the IFW Image Database on 01/31/2005 



56 

tioned between Et 2 0 and water. The organic phase was 
washed with water acidified with 1M HCl (ca 10 ml) and 
brine, dried (Na 2 S0 4 ) and concentrated at reduced pres- 
sure. The residue was purified on column chromatography 
5 (heptane -EtOAc, 10:1) to give the title compound (162 mg. 
36%) as an oil. 
R f (heptane-EtOAC, 5:1) =0.33 

X H NMR (CDC1 3 ) 5 0.82 (s, 3H) , 2.17 (m, 2H) , 2.50 (t, 
J=7.4 Hz, 2H), 2.58 (t, J=7.0Hz, 2H) , 2.72 (d, J-16.9 
10 Hz, 1H), 2.88 (dd, tf-16.9, 5.3 Hz, 1H) , 4.67 (broad s, 
2H) , 6.55 (d, J=2.6 Hz , 1H) , 6.63 (dd, J=8.5, 2.6 Hz, 
1H) , 7.17 (d, J=8.5 Hz, 1H) . 

d. 3, i6a-Dihydroxy-17-methylene-7a-[9-[(4,4, 5,5,5- 
pentafluoro-n-pentyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) - 
15 triene 



HO 




20 A mixture of 3-hydroxy-17-methylene-7ct-[9- 

(4,4,5 , 5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5 (10) -triene (157 mg, 0.266 mmol) , SeO a (5 mg, 0.045 
mmol) and t-butylhydroperoxide (1.0 0 ml, 1.00 mmol, 1.0 M 
in toluene) was stirred for 30 h. The reaction mixture 

25 was purified on column chromatography (heptane - EtOAc , 

5:1, 3:1, 2:1, 1:2, 1:3) to give the title compound (63 

mg, 38%) as an oil. 

R f (heptane -EtOAc, 1:3) =0.27 

*H NMR (CDC1 3 ) 5 0.83 (s, 3H) , 1.94 (broad d, J=S.4 Hz, 
30 IK), 2.10-2.32 (m, 6H) , 2.59-2.33 (m, 5H) , 2.87 (dd, 

J=16.8, 5.2 Hz, 1H) , 4.72 (broad d, J=6 . 1 Hz, 1H) , 4.92 

(d, J=2.0 Hz, 1H) , 5.07 (d, J=l-7 Hz, 1H) , 5.9, 6.2 (2 
broads, 1H) , 6.57 (d, J=2.4 Hz, 1H) , 6.64 (m, 1H) , 7.14 

(d, J=8.3 Hz, 1H) . 
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Example 6 

3 ,i6a-Dihvdroxy-i7-meth vlene-7cx-f9-r (4,4,5,5,5- 
pentafluoro-n-pentyl) gulf inyllnonyll-estra-1 , 3 , 5 ( 10) - 




i. >yf 



prepared as described for Example l-a using 3,16a- 
10 dihydroxy-17-methylene-7a-[9-[<4,4, 5, 5, 5-pentaf luoro-n- 
pentvl)sulfinyl]nonyl]-estra-l,3,5(10)-triene (50 mg, 
0. 031 mmol) aa starting material. The crude product was 
purified on column chromatography (heptane-EtOAc, 1:1, 
1:2) to give the title compound (33 mg, 56%) as an oil. 
15 R f (heptane-EtOAc, 1:3) =0.32 

l H NMR (CDC1 3 ) 5 0.34 (S, 3H) , 2.10-2.32 (m, 6H) , 2.37- 
2.52 (m, 2H), 2.60-2.77 (m, 4H) , 2.80 (d, J=16.4 Hz, 1H) . 
2.96 (dd, J=16.4, 5.2 Hz, 1H) , 4.73 (broad d, J=5.4 Hz, 
1H) , 4.93 (d, J-1.9 Hz, 1H) , 5.09 (d, J-1.4 Hz , 1H) , 6.93 
20 (d/j-2.3 Hz, 1H), 6.99 (dd, J=8.6, 2.3 Hz 1H) , 7.35 (d, 
J=S.6 Hz, 1H), 7.51 (t, J=3 HZ, 2H) , 7.63 (t, J=8 Hz, 
1H) , 8.19 (d, J=8 Hz, 2H) . 
Example 7 

17- (1,2 -Ethylene) -3 , l6a-dihydroxv- 6 B-methoxy-7a-r9- 
25 (4,4,5,5. S-pentafluoro-n-f ^^tyl) thiononyll-estra- 
t .5 (10) -triene 

a. 16a- (Dimethyl thexyl) -silanyloxy-17- (1 , 2 -ethylene) -6- 
keto-3-tetrahydropyranyloxy-estra-l,3,5 (10) -triene 

o 

Prepared as described for SM4-b using 16a- (dime- 
thylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -3 -tetrahydro- 
35 pyranyloxy-estra-1,3,5 (10) -triene (6.62 g, 12.6 mmol) as 
starting material. The 6 -hydroxy derivative (7.01 g, 
quant., R f (heptane -EtOAc , 5:1) =0.15, contained 20% 
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starting material by NMR) - The crude 6-Jceto product was 
purified on column chromatography (heptane - EtOAc , 10:1) 
to give the title compound (4.60 g, 68 %) as a syrup. 
R t (heptane-EtOAc, 3:1) =0.51 

i HNM R (CDCls) 5 0.01, 0.06 (2S, SH) , 0.35 (m, 2H) , 0.48 
(m, 1H) , 0.80 (m, 1H), 0.82 (s, 3H) , 0.82 (s, 6H) , 0.87, 
0.88 (2d, J=6.8 Hz, 6H) , 2.00 (m, 1H) , 2.24-2.37 (m, 2H) , 
2.52 (m, 1H) , 2.75 (dd, J-15.B, 2.1 Hz, 1H) , 3.60 (m, 
1H) , 3.88 (m, IK), 4.28 (d, J«7.SHz, 1H) , 5.47 (m, 1H) , 
7.22 (dd, J=8.6, 2.7 Hz, 1H) , 7.33 (d, J=8 . 6 Hz, 1H) , 
7.72, 7.72 (2d, J=2.7Hz, IB). 

b. ISO- (Dimethyl thescyl) -silanyloxy-17- (1 , 2-ethylene) -6- 
keto-7o-[9- (4,4, 5, 5, 5-pentaf luoro-n-pentyl) thiononyl]-3- 
tetrahydropyranyloxy-estra-1,3,5 (10) -triene 




Prepared as described for SM4-C using 16a- (dime- 
20 thylthexyl)-silanyloxy-17- (1 , 2-ethylene) -6-keto-3-tetra- 
hydropyranyloxy-estra-1,3 ,5 (10) -triene (4.60 g, 8.54 
mmol) and l-iodo-9- (4 , 4 , 5 , 5 , 5-pentaf luoro-pentylsulf a- 
nyl) -nonane (4.78 g, 10.7 mmol) as starting materials. 
The crude product was purified on column chromatography 
25 (heptane-EtOAc, 20:1) to give the title compound (4.13 g, 
56%) as an oil. 
R f (heptane-EtOAc, 10:1) =0.27 

X H NMR (CDC1 3 ) S 0.01, 0.07 (2s, 6H) , 0.36 (m, 2H) , 0.49 
(m, 1H) , O.ao (m, 1H) , 0.81 (s, 3H) , 0.83 (s, 6H) , 0.88 

30 (d, J=6.8 Hz, 6H) , 2.17 (m, 2H) , 2.34 (m, 1H) , 2.44-2.50 
(m, 1H) , 2.49 (t, J=7.3 HZ, 2H), 2.58 (t, J=7 . 0 Hz, 2H) , 
2.75 (td, J=10.4, 3.8 Hz, 1H) , 3.61 (m, 1H) , 3.91 (m, 
1H) , 4.23 (d, J=7.4 HZ, 1H) , 5.46 (m, 1H) , 7.20 (dd, 
J=8.5, 2.4 Hz, 1H) , 7.30 (d, J=8 . 5 Hz , 1H) , 7.69 (d, 

3 5 J=2 .4 Hz, 1H) . 
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c. 16a- (Dimethyl thexyl) -silanyloxy-17- (l , 2 -ethylene) -6a- 
hydroxy-7a-[9- (4,4,5 , 5 , 5 -pentaf luoro-n-pentyl) thiononyl]- 
3-tetrahydropyranyloxy-estra-l,3,5 (10) -triene 




OH 



NaBH 4 (235 mg, 7.53 mmol) was added to a solution of 
16a- (dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -6-keto- 
10 7a-[9- (4, 4, 5, 5, 5 -pentaf luoro-n-pentyl) thiononyl]-3 - tetra- 
hydropyranyloxy-estra-1,3,5 (10) -triene (2.85 g, 3.32 
mmol) in MeOH (14.0 ml) and THF (7.0 ml). The Reaction 
mixture was stirred over night and was then partitioned 
between Et a O and water. The organic phase was washed with 
15 water and brine, dried (Na 2 S0 4 ) and concentrated at redu- 
ced pressure. The residue was purified on column chroma- 
tography (heptane -EtOAc, 10:1,5:1) to give the title com- 
pound (2.85 g, quant.) as an oil. 
R f (heptane-EtOAc, 5:1) =0.13 
20 l H NMR (CDC1 3 ) 8 0.01, 0.07 (2s, 6H) , 0.33 (m, 2H) , 0.48 
(m, 1H) , 0.80 (m, 1H) , 0.81 (a, 6H) , 0 . B3 (s, 6H) , 0.88, 
0.88 (2d, tf=S.S Hz, 6H) , 2.09-2.28 (m, 3H) , 2.43 (td, 
J-ll, 4 Hz, 1H) , 2.49 Ct, J-7.3 Hz, 2H) , 2.58 (t, J=7 . 0 
HZ, 2H) , 3.60 (m, 1H) , 3.93 (m, 1H) , 4.23 (d, J=7 . 9 Hz, 
1H) , 4.88 (m, 1H) , 5.40, 5.43 (2t, J=3 Hz, 1H) , 6.91 (m, 
1H) , 7.16 (d, J=8.6 Hz, 1H) , 7.33 (d, J=2.5 Hz, 1H) . 
d. 16a- (Dimethylthexyl) -silanyloxy-17- (1, 2 -ethylene) -60- 
f luoro -7a- [9 -(4,4,5, 5, 5 -pent af luoro-n-pentyl) thiononyl] - 3 - 
tetrahydropyranyloxy-estra-1,3,5 (10) -triene 




OJ 



Diethylaminosulfurtrifluoride (DAST, 150 jxl, 1.13 
35 mmol) was added to a solution of 16a- (dimethylthexyl) - 

silanyloxy-17 - (1, 2 -ethylene) -6a-hydroxy-7a-[9- (4,4,5,5,5 
pentaf luoro-n-pentyl) thiononyl]-3 -tetrahydropyranyloxy- 
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estra-1,3,5 (10) -triene (730 trig, 0.908 mmol) in CH 2 C1 2 (5.0 
ml) . The reaction mixture was stirred for 5 min, concen- 
trated at reduced pressure and purified on column chro- 
matography (heptane-EtOAc, 10:1) to give the title com- 
5 pound (629 rag, 80%) as an oil. 
R f (heptane-EtOAc, 10:1) =0.41 

: H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.35 (m, 2H) , 0.47 
(m, 1H) , 0.79 (m, 1H) , 0-33 (S, 6H) , 0.84 (s, 3H) , 0.88, 
0.88 (2d, J=6.8 HZ, 6H) , 2.17 (m, 2H) , 2.31 (m, 2H) , 2.50 
10 (t, J=7.3 Hz, 2H) , 2.53 (t , J-7 . 0 Hz , 2H) , 3.61 (m, 1H) , 
3.92 (m, 1H) , 4.25 (d, J=7 . 2 Hz, 1H) , 5.27, 5.28 (2d, 
iJh,f=51 Hz, 1H) , 5.39, 5.42 (2t, J" =3 .1 Hz, 1H) , 7.00-7.09 
(m, 2H) , 7.25 (d, J=£ Hz, 1H) . 

e . 17- (l , 2 -Ethylene) -3 , 16a-dihydroxy-6j3-methoxy-7a~[9- 
15 (4,4,5, 5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5 (10) -triene 



A solution of pyridiniumtosylate in MeOH (0.10 ml, 
1 . 0 M) was added to a solution of 16a- (dimethyl thexyl) - 
silanyloxy-17- (1, 2 -ethylene) -6{3-f luoro~7a-[9- (4,4,5,5,5- 
pentafluoro-n-pentyl) thiononyl]-3 -tetrahydropyranyloxy- 

25 estra-1, 3 , 5 (10) -triene (248 mg, 0.286 mmol) in MeOH ( 2.0 
ml) and CHC1 3 (2.0 ml) . The reaction mixture was stirred 
for 48 h and was then partitioned between EtaO and water. 
The organic phase was washed with water and brine, dried 
(Na 2 SO c ) and concentrated at reduced pressure. The residue 

30 was purified on column chromatography (heptane-EtOAc, 
3:1, 1:1) to give the title compound (95 mg, 51%). 
R f (heptane-EtOAc, 3:1) =0.10 

X H NMR (CDC1 3 ) 5 0.46-0.60 (m, 3H) , 0.73 (in, 1H) , 0.86 (s, 
3H) , 1.67 (m, 1H) , 1.83-2.05 (m, 6H) , 2.09-2.32 (m, 4H) , 
35 2.50 (t, J=7.4 Hz, 2H) , 2.59 (t, J=7.1 Hz, 2H) , 3-44 (s, 
3H) , 3.98 (d, Jsl.6 Hz, 1H) , 4.23 (t, .7=7.2 Hz, 1H) , 4.78 
(s, 1H) , 6.70-6.74 (m, 2H) , 7.16 (d, 0T=8 . 0 Hz, 1H) . 



20 
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MS -ESI [M-H 2 0+H]*=629 
Example 8 

17- (1, 2 -Ethylene) -3 , l6a-dihydroxy-6&-methoxy-7a-r9-r 
f (4 , 4, 5 , 5, 5-pentaf luoro-n-pentyl) sulfinyllnonyll-estra- 
5 1,3,5 (10) -triene 



0.50 M) was added to a solution of 17- ( 1 , 2-ethylene) - 
3 , 16a-dihydroxy-6j3-methox^-7a-[9- (4,4,5,5 , 5-pentaf luoro- 
n-pentyl) thiononyl]-estra-l, 3 , 5 (10) -triene (79 mg, 0,122 
mrnol) in Me OH (3.0 ml) . The reaction mixture was stirred 

15 over night, concentrated at reduced pressure and parti- 
tioned between Et 2 0 and water. The organic phase was wa- 
shed with water and brine, dried (Na 2 S0 4 ) and concentrated 
at reduced pressure. The residue was purified on column 
chromatography (heptane-EtOAc, 1:2, 1:3) to give the tit- 

20 le compound (70 mg, 36%) . 

R £ (heptane-EtOAc, 1:3) =0.20 

1 H NMR (CDC1 3 ) 5 0.45-0.59 (m, 3K) , 0.73 (m, IK), 0.S5 (s, 
3H) , 2.11-2.32 (m, SH) , 2.59-2.84 (m, 4H) , 3.42 <S, 3H) , 
3-98 (s, 1H) , 4.22 (broad t, J=7 Hz, 1H) r 6.31, 6.51 (2s, 
25 1H) , 6.73 (m, 2H) , 7.15 (m, 1H) . 
MS-ESI [M-H 2 0+H]+«64 5 
Example 9 

17- (1, 2 -Ethylene) -3 , 16a-dihydroxy- 6-keto-7a-f9- 
(4,4,5,5, 5-pentaf luoro-n-pentyl) thiononylj-estra- 
30 1,3,5 (10) -triene 

a. 16a- (Dimethylthexyl) -silanyloxy- 17- (1, 2 -ethylene) -3- 
hydroxy-6-keto-7ct-[9- (4, 4 , 5 , 5 , 5-pentaf luoro-n-pentyl) - 
thiononyl]-estra-l , 3 , 5 (10) -triene 




10 



A solution of NaI0 4 in MeOH (0.50 ml, 0.25 rnmol, 



35 
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x soXution of pyrldiniumtosylate in MeOH )*L. 
X.O «> «a= added to a solution of 1SO - (d^atnyXthe,^, 

, _ _ r-t ,. et hvlene) -6-keto-7a-[9- (4,4,5,5,5 
silanyloxy-17- (1,2 «W» > rahydropy ranyloxy- 
Pentafluoro-n-pentyl^hxononya] in MeOH (2.0 

5 eS tra-l,3,5(10)-triene (160 mg 0. st irred 
ml) and THP (0.5 ml) - The reaction mature wa 

<„Ht concentrated at reduced pressure and purified 
over nxght, concencr*^ , s . d to 

on colutmi chromatography (heptane-EtOAc, 10.1. 5.1) 

give the title compound (100 mg, 69%) - 
10 R f (heptane-EtOAc, 3.D-0.3B 

X H NMR (CDCI3) 8 0 . 01 0 0 ( , « 37 £ ^ 

(«, 1H), 0.80 (m, 1H), 0.81 (s ) 2 _ 45 _ 



1 97-2 24 (m, -4H) , 2.33 (m, 1HJ 
(d, J-6.9 Hz, 6H), 1-97 2.24 im, 

o ag ft J=7 . 5 Hz, 2H) , 2.58 u 
2.50 m, 1H), 2.49 It, o 

-- (td, ff-11. 4 Hz, IK), 4.24 <d, J=7.9 Hz, IK). 



( t , J=7.5 HZ, 2H) 
, 5 2H), 2-74 (td, J=U, 4 HZ, 1H) , 4.24 , . 

5 61 (broad s, 1H), 7.05 (dd. J-S-«. 2.8 Hz, IE), 7.28 

(« 
b 



20 



(d( J:=S .6 Hz, 1H), 7.56 (d, J=2.8 Hz, 1H) 

.17- (1 , 2-Ethylene) -3 , 16a-dihydroxy- 
(4,4,5,5, S-pentaf luoro-n-pentyl ) thiononyl]-estra 

1,3,5 (10) -triene 



.OH 




HO' 

o 



16a- (Dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -3- 
Wroxy-6-keto-7a-[9-(4,4,5,5,5-pentafluoro-n-pentyl)- 
hydroxy 5(10) -triene (100 mg, 0.129 mmol) 

was dissolved in a s reaction mixture 

trihydrate in THP (0.5 ml, 1.0 M) . The r 

, . . . cn°r and was then partitiv* ICU 

30 ,as stirred over night 50 J* was washed wit h 

between Et 2 0 and water. The organic pnase 

, , . j i^A rwa,^) and concentrated at re 

water and brine, dried (Na 2 su 4 ; ^. ^ 

water & nurified on column chro- 

duced pressure. The residue was purines 
auceo. j^j. aive the title com- 

xnatography (heptane-EtOAc, 3:1) to 9^ e tne 

35 pound (70 mg, 66%) . 

R £ (heptane-EtOAc, 2:1) =0.35 



10 



(t, J=*7.0 Hz, 2H) , 
6.40 (s, 1H) , 7. 06 

61 



0.82 (s, 
<m, 1H) , 
2.76 (m, 
(dd, 
(d. 
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X H NMR (CDC1 3 ) S-0.47-0.62 (m, 3H) , 0.78 (m, 1H) 
3H) , 2.02-2.24 (m, 4H) , 2.35 (ni, 1H) , 2.46-2.52 
2.49 (t, J=7.4 Hz, 2H) , 2.58 
IK) , 4.24 (t, J=6.7 Hz, 1H) , 

JF-8.5, 2.9 H2, 1H) , 7.28 (d, J=8.5 Hz, 1H) , 7 
J=2 .9 Hz, 1H) . 
MS-ESI [M-H 2 0+H]*=613 
Example 10 

17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-6-keto-7a-f9- 
[(4,4,5,5, 5-pentaf luoro-n-pentyl ) sul £ inyljnonyll ~ estra - 
1,3,5 (10) -triene 



15 



20 



25 



30 



35 




Prepared as described for Example S using 17- (1,2- 
ethylene) -3 , 16a-dihydroxy-6-keto-7a~[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 
(65 mg, 0.103 mmol) as starting material. The crude pro- 
duct was purified on column chromatography (heptane- 
EtOAc , 1:2, 1:3) to give the title compound (46 mg, 69%). 
R f (heptane-EtOAc, 1:3) =0.23 

*H NMR (CDCI3) S 0.47-0.61 (m, 3H) , 0.77 (m, 1H) , 0.82 (s, 
3H) , 2.47 (broad d, J=ll Hz, 1H) , 2.62-2.93 (m, 5H) , 4.23 
(broad t, J=7 Hz, 1H) , 7.03 (m, 1H) , 7.25 (d, J=8 Hz, 
1H) , 7.47-7. 55 (m, 2H) - 
MS--ESI [M-H 2 0+H]*^62 9 
Example 11 

17- (1,2 -Ethylene) -3 , 6a .16a-trihydroxy-7a-r9 - (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyll-estra-l , 3 , 5 (10) -triene 
a. la- (Dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -3, 6a- 
di hydroxy- 7a -[9- (4,4,5,5, 5 -pentaf luoro-n-pentyl) thiono- 
nyl]-estra~l, 3, 5 (10) -triene 



OH 
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NaBH 4 (2 0 tng, 0.53 mmol) was added to a solution of 
16a- ( dimethyl thexyl) -silanyloxy-17- (1 , 2-ethylene) -6-keto- 
7a- [9- (4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]-3 - tetra- 
hydropyranyloxy-estra-i ,3,5 (10) -triene (181 mg, 0.211 
5 mmol) in MeOH (1-0 ml) and THF (0.5 ml) - The reaction 

mixture was stirred for 30 min. A solution of pyridinium- 
tosylate in MeOH (1.0 M, 3.0 ml) was added and the reac- 
tion mixture was stirred over night and was then parti- 
tioned between Et 2 0 and water. The organic phase was wa- 
ll o shed with water and brine, dried (Na 2 S0*) and concentrated 
at reduced pressure. The residue was purified on column 
chromatography (heptane-EtOAc, 2:1) to give the title 
compound (114 mg, 70%) . 
Rf (heptane-EtOAc , 3:1)~0.25 
15 X H NMR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.34 (m, 2H) , 0.47 
(m, 1H) , 0.90 (m, 1H) , 0.82 (s, 3H) , 0.33 (s, 6H) , 0.88, 
0.88 (2d, Hz, 6H) , 1.79 (d, J=8 .2 Hz, 1H) , 1.31- 

1.96 (m, 4H) , 1.99 (m, 1H) , 2.09-2.25 (m, 3H) , 2.41 (td, 
J«ll, 4 Hz, 1H) , 2.49 (t, J=7 .4 Hz, 2H) , 2.53 (t, J=7 . 0 
20 Hz, 2H) , 4.23 (d, J=7 . 9 Hz, 1H) , 4.67 (s, 1H) , 4.88 (m, 
1H) , 6.70 (dd, 0T=8.4, 2.8 Hz, 1H) , 7.07 (d, J=8.4 Hz, 
1H) , 7,14 (d, J=2.8 Hz, 1H) . 

b. 17- (l, 2 -Ethylene) -3, 6a .16a-trihydroxy-7a-[9- 
(4,4,5, 5, 5-pentaf luoro-n-pentyl) thiononyl]-est.ra- 
25 1,3,5 (10) -triene 




30 Prepared as described for Example 9-b using 16a- (di- 

methylthexyl) -silanylaxy-17- (1, 2-ethylene) -3,6a~dihyd- 
roxy-7a-[9- (4,4,5,5, 5-pentaf luoro-n-pentyl ) thiononyl]- 
estra-1, 3, 5 (10) -triene (94 mg, 0.121 mmol) as starting 
material. The crude product was purified on column chro- 

35 matography (heptane-EtOAc, 2:1) to give the title com- 
pound (62 mg, 81%) . 
Rf (heptane-EtOAc, 2:1) =0.22 
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X H NMR (CDC1 3 ) 5 0.47-0.60 (m, 3H) , 0.74 (m . 1H> . 0 . 83 <s, 
3H), 1-63 Ud. J-ll. 2 Hz, IS), 1.71 («. IB) . 1.7. Cd, 
J=8.0 HZ, 1H), 1.83-2.04 (m, 4H) , 2.09-2.28 (m, 

ltd J-ll. 4 Hz, 1H), 2.49 (t, J-7.4 Hz, 2H> . 2 

".O H, ,,, 4-22 (t, ,=7.3 Hz, 1H) 4 .7 ^ ^ * ' *° 

(broad t. J=6-4 Hz, 1H) , 6.71 (dd, CT=8.3, 2.7 B«. 1H) , 

7.2 (d, J=3.3 Hz, 1H). 7.14 (d, J=2 . 7 Hz, 1H) - 

MS-ESI [M-H 2 0+H]*=615 

Example 12 _ _ r ^ tln A c g 




(s, 



Prepared as described for Example 8 using 17- (1,2- 
ethylene) -3,6a i6a-trihydroxy-7a-[9- (4 , 4, 5 , 5 , 5- P enta- 
fluoro-n-pen t yl)thiononyl)-est:ra-l,3,5(10)- t rxene (54 mg, 

0.085 mmol) as starting material. The crude product was 
purified on column chromatography (heptane-EtOAc, 1:3, 
1:5) to give the title compound (56 mg, quant.). 
r £ (heptane -EtOAc, 1:3) =0.15 

*H NMR (CDCla) 8 0.44-0.59 (m, 3H) , 0.75 (m, 1H , 0.83 
3H) 2.41 (broad t, J-ll - S Hz, 1H) , 2.60-2.83 (m, 4H) , 
4 21 (broad s, 1H) , 4.89 (broad t, J=6 Hz, 1H) , 6.48, 
6.56 (2s, 1H), 6.70 (dd, J-B-5. 2.3 Hz, 1H) , 7.10 (d. 
J=S.5 Hz, 1H) , 7.16 (d, J=2 . 3 Hz, 1H) . 
MS-ESI [M-H 2 0+H] + =631 

Example 13 _ 
17- (1 . 2-Bt v yi ene) - 3,1 fia-dihvdroxy- 6a-methox Y -7a-r9- 
(4 ,4,5,5,5-DentafluerQ-n-pentyl ) f hiono nyll-estra^ 
1,3,5 (10) -triene 

a. 16a- (Dimethyl thexyl) -silanyloxy-17- (1, 2 -ethylene) -6 a- 
methoxy-7a-[9- (4.4,5,5, 5-pentaf luoro-n-pentyl) tho-ononyl]- 
3-tetrahydropyranyloxy-estra-l,3,5 (10) -triene 



66 



OMe 

NaH (20 mg, 0.62 mmol) was added to a solution of 
16a- (dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -6a- 
hydroxy-7a-[9- (4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]- 
3-tetrahydropyranyloxy-estra-l,3,5(10)-triene (232 mg, 
0 270 tnmol) in TOP (2.0 ml) under N 2 . Mel (0.150 ml, 2.41 
mmol) was added and the reaction mixture was stirred for 
4 h diluted with Et 2 0 and then filtered through silica 
gel'. The filtrate was concentrated at reduced pressure to 
give the title compound (205 mg, 87%) - 
R f (heptane-EtOAc, 3:1) =0.61 

a H NMR (CDC1 3 ) 5 0.01, 0.09 (2s, 6H) , 0.34 (m. 2H) , 0.48 
(m, 1H), 0.60 (m, 1H) , 0.32 (s, 3H) , 0.83 (s, 6H) , 0.89 
0 89 (2d, J=6.B HZ, 6H), 2.45 (td, J-ll, 4 Hz, 1H) , 2.49 
(t/ J-7.5 Hz, 2H), 2.58 (t, J=7 . 0 Hz, 2H) , 3.56, 3.56 
(2S, 3H), 3.59 (m, 1H) , 3.93 (m, 1H) , 4.25 (d, J=6.7HZ, 
1H), 4.35 (m, 1H), 5.36, 5.50 (2t, 3 Hz, 1H) , 6.89, 6.93 
(2dd, J-B.6, 2.8 HZ, 1H), 7.14 (d, J=3 . 6 Hz, 1H) , 7.28 
(S, 1H) - 

b 16a- (Dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -3- 
hydroxy-6a-methoxy-7a-[9- (4,4,5,5,5 -pentaf luoro-n- 
pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 



vs., _ ^ 



HO' 

OMe 



Pvridiniumtosylate (15 mg) was added to a solution 
of 16a- (dimethylthexyl) -silanyloxy-17- (1, 2 -ethylene) -6a- 
methoxy-7a-[9- (4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]- 
3-tetrahydropyranyloxy-estra-l,3,5 (10) -triene (205 mg, 
0.235 mmol) in EtOH (2.0 ml). The reaction mixture was 
stirred over night, concentrated at reduced pressure, 
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redissolved in Bt 2 0 and then filtered through silica gel. 
The filtrate was concentrated at reduced pressure to gi*ve 
the title compound (178 mg, 96%) - 
H fi (heptane -EtOAc, 3 : 1) =0 . 49 
5 l HNMR (CDCl 3 ) 5 0.01, 0.08 (2s, 6H) , 0.34 (m, 2H) , 0.48 
(m, 1H) , 0.80 (m, IK) , 0.82 (s, 3H> , 0.83 (s, 6H) , 0.88, 
0.89 (2d, J=6 . 8 Hz, 6H) , 2.09-2.26 (m, 4H) , 2.43 (broad 
t, J=12 Hz, 1H) , 2.49 (t, J=7.4 Hz, 2H) , 2.58 (t, J=7 . 0 
Hz, 2H) , 3.57 (s, 3H) , 4.25 (d, J-7.5 Hz, 1H) , 4.34 (d, 
10 J=4.5 H2, 1H) , 4.64 (s, 1H) , 6.68 (dd, J=3.7, 2.7 Hz, 
1H) , 7.07 (d, vJ=2.7 HZ, 1H) , 7.11 <d, J=8.7 Hz, 1H) . 
c . 17- (1 , 2-Ethylene) -3 , 16a-dihydroxy- 6a-methoxy-7a-[9- 
(4,4,5,5, 5-pentaf luoro-n-pentyl) thiononylj-estra- 
1,3,5(10) -triene 

15 




Prepared as described for Example 9-b using 16a- 
20 (dimethylthexyl) -silanyloxy-17- (l , 2 -ethylene) -3-hydroxy- 
6a-methoxy-7a-[9- (4,4,5,5 , 5-pentaf luoro-n-pentyl) thiono- 
nyl]-estra-l, 3 , 5 (10) -triene (178 mg, 0.226 mmol) as star- 
ting material. The crude product was purified on column 
chromatography (heptane -EtOAc, 5:1, 3:1) to give the tit- 
25 le compound (118 mg, 31%) . 

R £ (heptane-BtOAc, 3:1) =0.29 

l H NMR ,{CDC1 3 ) 5 0.47-0.60 (m, 3H) , 0.74 (m, 1H) , 0.83 (s, 
3H) , 2.09-2-28 (m, 4H) , 2.43 (td, J=11.0, 3.3 Hz, 1H) , 
2.49 (t, 0*=7 .4 Hz, 2H) , 2.58 (t, J=7 . 0 Hz, 2H) , 3.57 (s, 
30 3H) , 4.22 (t, J"=7 .4 Hz, 1H) , 4.36 (d, J-5 . 0 Hz, 1H) , 4.72 
(s, 1H) , 6.63 (dd, J=8.4, 2.6 Hz t 1H) , 7. OS (d, J=2.6 Hz, 
1H) , 7.11 (d, J=8.4 Hz, 1H) . 
MS-E3I [M-H 2 0+H] 4 *=62 9 
Example 14 

35 17- (1, 2-Ethylene) -3 , 16a-dihydroxy-6a-methoxy-7tt~r9- 

r (4 , 4 , 5 , 5 , 5-pentaf luoro-n-pentyl) sul f inyllnonyll ■ estra ■ 
1,3,5(10)- triene 
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Prepared as described for Example 8 using 17- (1,2- 
ethylene) -3 , 16a-dihydroxy-6a-methoxy-7a-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 
(110 mg, 0.170 mmol) as starting material. The crude 
product was purified on column chromatography (heptane- 
EtOAc, 1:2) to give the title compound (94 mg , 83%). 
R f (heptane-EtOAc, 1:2) =0.27 

X H NMR (CDCl 3 ) 5 0.4S-0.60 (m, 3H) , 0.74 (m, 1H) , 0.83 (s, 
3H), 1.87-2.04 (m, 2H) , 2.11-2.32 (m, 6H) , 2.42 (broad t , 
J=12 Hz. 1H) , 2.60-2.83 (m, 4H) , 3.55 (s, 3H) , 4.21 (t, 
J=7.5 Hz, 1H) , 4.36 (broad s, 1H) , 5.62, 5.87 (2s, 1H) , 
6.68 (broad d, J=8.5, 1H) , 7.10 (m, 2H) . 
MS -EST [M-H 2 0+H]*=645 
Example 15 

17- (1,2 -Ethylene) -6B-f luoro-3 , 16a- dihvdroxy-7a-[9- 
(4,4,5,5. 5-pentaf luoro-n-pentyl ) thiononyll-estra- 
1,3,5 (10) -triene 

a. 16a- (Dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -6jJ- 
f luoro-3 -hydroxy- 7a- [9- (4 , 4 , 5 , 5, 5-pentaf luoro-n-pentyl) - 
thiononyl]-estra-l, 3 , 5 (10) -triene 




A solution of 16a- (dimethylthexyl) -silanyloxy-17 - 
(1 , 2 -ethylene) -6|3-f luoro-7a-[9- (4,4,5,5, 5-pentaf luoro-n- 
pentyl) thiononylI-3-tetrahydropyranyloxy-estra-l, 3 , 5 (10) - 
triene (380 mg, 0.441 mmol) in THE (10 ml) and H 2 S0 4 (aq. 
l.O M, l.O ml) was stirred for 5 h and was then partitio- 
ned between Et 2 0 and NaHC0 3 (ag.sat.) . The organic phase 
was washed with brine, dried (Na 2 S0 4 ) and concentrated at 
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reduced pressure to give the crude title compound (390 
mg) . 

R £ (heptane-EtOAc, 3:1) =0.42 

4 H NMR (CDC1 3 ) S 0.01, 0.07 (2S, 6H) , 0.35 (m, 2H) , 0.48 
(m, 1H) , 0.79 (m, 1H) , 0.83 (a, 6H) , 0 . 84 (s, 3H) , 0.88, 

0.38 (2d, J=6.9 Hz, 6H) , 2.50 (t, J=7.4 Hz , 2H) , 2.60 (t, 

J=7.0 HZ, 2H) , 4.26 (d, J=7 . 4 Hz, 1H) , 4.71 (s, 1H) , 5.24 
(dd, Jh,f=51, 1.8 Hz, 1H) , 6.79-6.86 (tn, 2H) , 7.22 (d, 

J=S .4 Hz, 1H) - 

b. 17- (i,2-Ethylene)-6|3-fluoro-3,l6a-dihydroxy-7a-[9- 
(4,4,5,5, 5-pentaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5 (10) -triene 

F r 

Prepared as described for Example 9-b using 16a- 
( dimethyl thexyl) -silanyloxy-17- (1 , 2 -ethylene) -6p-fluoro- 
3 -hydroxy- 7a- [9- (4 , 4, 5, 5 , 5-pentaf luoro-n-pentyl) thiono- 
nyl]-estra-l,3,5 (10) -triene (377 mg) as starting mate- 
rial. The reaction mixture was stirred for 50 h.The crude 
product was purified on column chromatography (heptane- 
EtOAc , 5:1, 3:D to give the title compound (120 mg, 44% 
in 2 steps) . 

R f .(heptane-EtOAc, 3:1) =0.2 

X H NMR (CDC1 3 ) 5 0.47-0.60 (m, 3H) , 0.75 (m, 1H) , 0.86 (s 
3H), 1-67 (m, 1H) . 1.83-2.25 (m, SH) , 2.25-2.38 (m, 2H) , 
2.50 (t, J=7.4 HZ, 2H), 2.59 (t, J=7 . 0 Hz, 2H) , 4.24 (t, 
J=6.8 HZ, 1H) , 4.82 (S, 1H) , 5.26 (dd, J h .f=51, 2 Hz, 1H) 
S. 80-6. 86 (m, 2H) , 7.22 (d, J=8.1Hz, 1H) . 
MS -ESI [M-H 2 0+H]*=617 
Example 16 

1 7 - ( 1 , 2 -Ethvl ene ) - 6 S - fluoro - 3 , 1 6a - dihvdr oxy - 7 a- \9 - 

f (4 , 4 , 5 , 5 , 5-pentaf luoro-n-pentvl) sul f invllnonyll -estra- 

1.3,5 (10) -triene 
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Prepared as described for Example 8 using 17- (1,2- 
ethylene) -6p-f luoro-3 , l6a-dihydroxy-7a-[9- (4,4,5,5,5- 
pentafluoro-n-peatyl) thiononyl3-estra-l,3,3(lO) -triene 
(71 mg, 0.112 mmol) as starting material. The crude pro- 
duct was purified on column chromatography (heptane- 
EtOAc, 1:2. 1=3) to give the title compound (56 mg, 77%). 
R f (heptane -BtOAc, 1:3) =0.2 6 

1 H NMR (CDC1 3 ) 5 0.47-0. SO (m, 3H) , 0.74 (m, 1H) , 0.86 (s, 
3H), 2.59-2.65 (m, 4H) , 4.23 (t, J-6.7 Hz, 1H) . 5.26 (d, 
J H(F =51 HZ, 1H), 6.32, S.59 (2s, 1H) , 6.81-6.88 (m, 2H) , 
7.20 (d, J=8.S Hz, 1H) . 
MS-ESI [M-H 2 0+H] + =633 
Example 17 

17- (1 . 2 -Ethylene) -3 . i6a-dih vdroxy-7a-f9- (4.4,5,5.5- 
pe ntaf luoro-n-pentvl) thiononvll-estra-l , 3 , 5 (10) -triene 
a. 6a/p-Chloro-16a- ( dimethyl thexyl) -silanyloxy-17- (1,2- 
ethylene) -7a-[9- (4 , 4 , 5 , 5 , 5-pentaf luoro-n-pentyl) thiono- 
nyl]-3-tetrahydropyranyloxy-estra-l,3,5 (10) - triene 



cx 




CI 



A solution of thionylchloride (59 mg, 0.50 mmol) in 
CH 2 C1 2 (0.5 ml) was added to a solution of 1 6a- (dimethyl - 
thexyl) -silanyloxy-17- (1 , 2-ethylene) -6a-hydroxy-7a-[9- 
(4.4,5, 5, 5-pentaf luoro-n-pentyl) thiononyl]-3-tetrahydro- 
pyranyloxy-estra-1,3,5 (10) -triene (316 mg, 0.368 mmol) 
and EtN(iPr) 2 (103 \il . 0.60 mmol) in CH 3 Cl= (2.0 ml). The 
reaction mixture was stirred for 3 0 min and was then 
partitioned between Et 2 0 and water. The organic phase was 
washed with 0.1 M HCl (aq.). water, NaHC0 3 (aq. , sat.) 
and brine, dried (Na 2 SOj and concentrated at reduced 
pressure to give the crude title compound (290 mg, 90%) . 



» 



71 



10 



15 



Rf (heptane -EtOAc, 10:1) =0.35 

1 H NMR (CDC1 3 ) 5 0.01, 0.07 <2s, 6H> . 0.34 m, 2H . 0.47 
(m, 1H). 0.79 Cm, IK). 0.31 (.. 3H), 0.82 (S. 6H) , O.o3 
(d . a= S .8 B>. 6H). 2.49 (m, 2H) , 2. 58 (t, J=7 . 0 Hz, 2H) . 
3. 60 (m, 1H), 3-92 Cm. «>. *' 25 < m ' 1H) ' S.14 (d. J-8.4 
Hz, 1H (6-epimer)), 5.35-5.44 m, 2H (THP , 6-epxmer)), 
6 90-7.01, 7.13-7.21, 7.41 (3m, 3H) . 

b' 16a- (Dimethylthexyl) -silanyloxy-17- (1 . 2-ethylene) -7a- 
[9.(4,4,5,5,5 -pentaf luoro-n-pentyl ) thiononyl]-3 -tetrahyd- 
ropyrar.yloxy-estra-1 , 3 . 5 (10) -triene 

A solution of LiEt 3 BH in THP (1.0 ml, 1.0 X) was added to 
a solution of Sa/P-chloro-16«- (dimethylthexyl) -sila- 
nyloxy-17- (1, 2-ethylene) -7«-[9- (4, 4,5,5, 5-pentaf luoro-n- 
pentyl) thiononyl]-3-tetrahydropyranyloxy-estra-l , 3 , 5 (10) - 
triere (290 mg, 0.330 mmol) in DME (2.0 ml) under N 2 . The 
temperature was raised to 85°C and the reaction mixture 
was stirred for 30 min. Another batch of LiEt 3 BH in THF 
(1 0 ml, 1-0 M) was added and stirring was contxnued at 
85»C over night. After cooling, the reaction mixture was 
partitioned between Et 2 0 and water. The organic phase was 
25 washed with water and brine, dried (Na 2 S0 4 ) and concen- 
trated at reduced pressure. 

The residue was purified on column chromatography 
(heptane-EtOAc, 50:1. 20:1) to give the title compound 

(175 mg, S3%) . 
3 0 Rf (heptane-EtOAc, 10:1) =0.39 

l H NMR CCDC1.) 6 0.01, 0-07 (2s, 6H> , 0.34 (m, 2H) , 0.47 
(m, 1H), 0.78 (m, 1H), 0.80 (s , 3H) 0.83 (s, 6H) , 0.88, 
0.83 (2d, J=6.8 HZ, 6H), 2.36 (broad t, J-11.3 Hz, 1H) , 
2.50 (t, J=7.3 HZ, 2H), 2.58 (t, J=7 . 0 Hz, 2H) , 2.73, 
35 2.74 (2d, J-16.9, 1H) , 2-88 (m, 1H) , 3.59 (m, 1H) , 3-93 
(m, 1H), 4.23 (d, J=7.2 HZ, IB) , 5.37 (m, 1H) , 6-76 (d, 
J=2.4 HZ, IK), 6.83 (tn, 1H> . 7.17 (d, J=8.5 Hz, 1H) . 



20 
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c 16a- (Dimethyl thexyl) -silanyloxy-17- (1 , 2 -ethylene) -3- 
hydroxy-7a-[9- (4,4,5 , 5, S-pentaf luoro-n-pentyl) thiononyl]- 
estra-1,3,5 (10) -triene 

Prepared as described for Example 9-a using 16a- 
(dimethvlthexyl) -silanyloxy-17- (1 , 2 -ethylene) -7a-[9- 
10 (4,4 ,5, 5, 5 -pent af luoro-n-pentyl) thiononyl]-3-tetrahyd- 

ropyranyloxy-estra-l,3,S(10)-triene (175 mg, 0.208 mmol) 
as starting material. The crude product was purified on 
column chromatography (heptane-EtOAc, 10:1, 5:1) to give 
the title compound (135 mg, 85%) . 
15 Rf (heptane-EtOAc, 3:1) =0.50 

i H NMR (CDCI3) 5 0.01, 0.07 (2s, 6H) , 0.34 (m, 2H) , 0.48 
(m, IH), 0.79 (m, IH), 0.81 (s, 3H) , 0.33 (S, 6H) , 0.88, 
0 88 (2d, J=6.8 Hz, 6H) , 2.35 (broad t, ff-11.4 Hz, IH) , 
2.50 (t, J=7.3 HZ, 2H), 2.58 (t, J=7 . 0 Hz, 2H) , 2.71 (d, 
20 tf-16.7. IH), 2.86 (dd, J-16.7. 5.2 Hz, IH) , 4.23 (d, 

J=7.2 HZ, IH), 4.55 (s, IH) , 6.54 (d, J=2 . 4 Hz, IH) , 6.60 
(dd, J-B.5, 2.4 Hz IH) , 7.14 (d, J=8 . 5 Hz, IH) . 
d. 17- (1,2 -Ethylene) -3 , l6a-dihydroxy-7a-[9- (4,4,5,5,5- 
pentaf luoro-n-pentyl) thiononyl]-estra-l , 3 , 5 (10) -triene 



25 



30 




Prepared as described for Example 9-b using 16a- 
(dimethylthexyl) -silanyloxy-17- (1 , 2 -ethylene) -3-hydroxy- 
7a-[9- (4,4,5 , 5, 5 -pentaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5(10) -triene (35 mg, 0.112 mmol) as starting mate- 
rial. The crude product was purified on column chromato- 
graphy (heptane-EtOAc. 5:1) to give the title compound 
35 (46 mg, 67%) . 

r £ (heptane-EtOAc, 3:1) =0-27 
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1 H NMR (CDCI3) 5 0.47-0.59 (m. 3H) , 0.72 (m. IH) , 0.62 (s, 
3H), 2.09-2.24 (m, 2H) , 2.28 (m, IB), 2.37 (td, J-11.5. 
3.8 Hz, IH), 2.50 (t, CT=7.4 Hz, 2H) , 2.58 (t , ^=7.0 HZ, 
2H) 2.73 (d, J-1G.B, IH) , 2.87 (dd, J-16.8. 5.2 Hz, IH) , 

4 21 (t, J=6.5 Hz, IH), 4.61 O, IH) , 6-54 (d, J=2 . 6 Hz. 

1H ), 6.62 (dd, J-B.4, 2.6 Hz, IH) , 7.13 (d, J=8.4 Hz, 

IH) . 

MS-ESI CM-H 2 0+H]*=599 
Example 18 

17 - (l. 2 -Ethylene) -3 , l6tt-dihydrox y-7a- T9-r (4,4,5,5,5- 
^ntafluoro-n-pentvl) 5 v l1£ invllnonyl 1-estra-l ,3,5(10)- 
triene 




I X£ 



Prepared as described for Example 8 using 17- (1,2- 
ethvlene) -3 , l6a-dihydroxy-7a-[9-[ (4,4,5,5,5 -pentaf luoro-n- 
P entyl)sulfin y l]nonyl]-estra-l,3,5(10)-triene (46 mg, 
0.075 mmol) as starting material. The crude product was 
purified on column chromatography (heptane-EtOAc, 1:2) to 
give the title compound (36 mg, 76%) - 
R f (heptane-EtOAc, 1:2) =0.25 

1 H NMR (CDCI3) 5 0.46-0.59 (m, 3H) , 0.73 (m, IH) , 0.82 (s, 
3H), 1.83-2.00 (m, 2H) , 2.12-2.40 (m, 6H) , 2.59-2.90 <tn, 
6H). 4.20 (t, J=6.6 Hz, IH) , 5.95, 6.23 (2s, IH) , 6.56 
(d,'j=2.4Hz, IH), 6.62 (m, IH) . 7.12 (d, J=8.5Hz, IH) - 
MS-ESI [M-H 2 0+Hr = 615 
Exam ple 19 

17- (1,2 -Ethylene) -3 . i6a-dihydr oxv 6-keto-7a- fs-|*r-methyl- 
m-3- (4,4,5 , 5, 5-pentaf luoro-n- oentvlthio) -propyl amino] - 
pentyll -estra-1,3. 5 (10) -triene 

a. 7a- (5-Chloro-n-pentyl) -16a- (dimethylthexyl) - 
silanyloxy-17- (1, 2 -ethylene) -S-keto-3- 
tetrahydropyranyloxy- estra-1,3, 5 (10) -triene 
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Prepared as described for £M4-c using 16a- (dimethyl 
thexyl) -silanyloxy-17~ (1 , 2 -ethylene) - 6-keto-3 -tetrahyd- 
ropyranyloxy-estra-1, 3 , 5 (10) -triene (971 mg, 6.54 mmol) 
and l-chloro-5-iodo-pentane (523 mg, 2.25 mmol) as star- 
ting materials. The crude product was purified on column 
chromatography (heptane-EtOAc , 20:1) to give the title 
compound (511 mg, 44%) - 
Rf (heptane-EtOAc, 10:1) -0.26 

X H MR (CDC1 3 ) 5 0.01, 0.07 (2s, 6H) , 0.36 (m, 2H),0.49 
(m, 1H) , 0.79 (m, 1H), 0.B1 (s, 3H) , 0.83 (s, 6H) , 0.38 
(d, J=6.B Hz, 6H) , 2.34 (tn, 1H) , 2.48 (broad d, Jail. 3 
Hz, 1H) , 2.74 (m, 1H) , 3.50 (t, J=6.7 Hz, 2H) , 3.61 Cm, 
1H) , 3.90 (m, 1H) , 4.23 (d, J=7 . 8 Hz, 1H) , 5.46 (m, 1H) , 
7.21 (dd, J=8 . 5 Hz, 1H) , 7.31 (d, Hz, 1H) , 7.69 (s 

IK) . 

b. 16a- (Dimethylthexyl) -silanyloxy-17 - (1 ,2-ethylene) -6- 
keto-7a-[5-[N-rnethyl-N-3- (4,4 , 5 , 5 , 5 -pentaf luoro-n- 
pentylthio) -propylamino]-pentyl]-3-tetrahydropyranyloxy- 
estra-1, 3, 5 (10) -triene 



NaT (50 mg, 0-33 mmol) and TBD-methylpolystyrene 
(350 mg, 0.91 mmol) were added to a solution of 7a- (5- 
chloro-11-pentyl) -16a- (dimethylthexyl) -silanyloxy-17- (1,2 
ethylene) ~6-keto-3 -tetrahydropyranyloxy-estra-1, 3 , 5 (10) - 
triene (175 mg, 0.272 mmol) and l-methylamino-3 - 
(4,4,5,5 , 5 -pentaf luoro-pentylsulf anyl) -propane ( 175 mg, 
0.660 mmol) in THF (1.0 mL) and MeCN (1.0 mL) . The 
reaction mixture was stirred under microwave-assisted 
conditions at 18 0°C for 1 h. After cooling the reaction 
mixture was concentrated at reduced pressure and the 
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residue was purified on column chromatography (CHC1 3 - 
MeOH, 40 si, 20:1) to give the title compound (166 mg, 

7 0%) as an oil. 
R f (CHCl 3 -MeOH, 10:1) =0.50 
5 1 H NMR (CDC1 3 ) 6 0.01, 0.06 (2s, 6H) , 0.36 (m, 2H) , 0.49 
(m, 1H), 0-79 (m, 1H) , 0.81 (S, 3H) , 0.83 (s. 6H) , 0.68, 
0 S9 (2d, J=6.8 Hz, 6H), 2.18 (s, 3H) , 2.74 (m, 1H) , 3 . SI 
(m, 1H), 3.90 (m, 1H) , 4.24 (d, J=7 . 0 Hz, 1H) , 5.46 (m, 
1H), 7.20 (d, J=8.6 Hz, 1H), 7.30 (d. J=8 . 6 Hz, 1H) , 7.69 
10 (s, 1H) . 

c. 17-(1,2-Ethylene) -i6a-hydroxy-6-keto-7a-[5-[N-methyl-N- 
3 - (4 , 4 , S , 5 , 5 -pentaf luoro-n-pentylthio) -propylamino]- 
pentyl]-3-tetrahydropyranyloxy-estra-l, 3 , 5 (10) -triene 

15 




Prepared as described for Example 9-b using 16a- 
(dimethylthexyl) -silanyloxy-17- (1 , 2-ethylene) -6-keto-7a- 
2 0 [5-[N-methyl-N-3 - (4,4,5,5,5 -pent af luoro-n-pentyl thio ) - 
propylamino]-pentyl]-3-tetrahydropyranyloxy-estra- 

1,3, 5 (10) -triene (179 mg, 0.205 rnmol) as starting 
material. The reaction mixture was stirred under 
microwave-assisted conditions at 140»C for 20 min. The 
2 5 crude product was purified on column chromatography 
(CHCl 3 -MeOH, 20:1) to give the title compound (94 mg, 
63%) as an oil. 
R f (CHCl 3 -MeOH, 10:1) =0.40 

X H NMR (CDC1 3 ) 8 0.46-0.61 (m, 3H) , 0.79 (m, 1H) , 0.81 (s, 
30 3H), 2.19 (s, 3H), 2.75 (m, 1H) , 3.62 (m, 1H) , 3.90 (m. 
1H) , 4.20 (d, J=7.1 HZ, 1H), 5.47 (m, 1H) , 7.21 (dm, 
J«8.6 Hz, 1H), 7.31 (d, J=3.6 Hz, 1H) , 7.69 (m, 1H) . 
d. 17- (1,2 -Ethylene) -3 , i6a-dihydroxy- 6 -keto-7a-£5-[N- 
methyl-N-3 - (4,4,5,5 , 5 -pentaf luoro-n-pentylthio) - 
35 propylamino]-pentyl]-estra-l,3,5 (10) -triene 
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MgCl 2 (IS mg, 0.1 rnmol) was added to a solution of 
17- (1, 2 -Ethylene) - 1 6a-hydr oxy- £ - keto- 7a- [5 - [N- me thyl -N- 3 - 
(4,4,5,5 , 5 -pentaf luoro-n-pentylthio) - propyl amino] -pentyl] - 
3-tetrahydropyranyloxy-estra-l, 3 , 5 (10) -triene (94 mg, 
0.129 rnmol) in MeOH (2.0 mL) . The reaction mixture was 
stirred under microwave-assisted conditions at 150°C for 
1 h* After cooling* the reaction mixture was concentrated 
at reduced pressure and the residue was partitioned 
between Et 2 0 and water. The organic phase was washed with 
water and brine, dried (Na 2 SOj and concentrated at 
reduced pressure. The residue was purified on column 
chromatography (CKCl3-MeOH, 20:1) to give the title 
compound (4 0 mg, 4B%) . 
R f (CHCl 3 -MeQH, 10:1) =0.27 

X H JSTMR (CDC1 3 ) S.0.46-0,63 (m, 3H) , 0.80 (m, 1H) , 0.80 (s, 
3H) , 2.14 (m, 2H) , 2-42 (s, 3H) , 2.53 (t, J=7.2 Hz, 2H) , 
2. 57 (t, J=7.0 Hz, 2H) , 4.19 (d, J=6 . 9 Hz, 1H) , 7.04 (dd, 
J=8.5, 2.9 Kz, 1H) , 7.25 (d, <J=8 . 5 Hz, 1H) , 7.41 (d, 
J=2 . 9 Hz, IK) . 
MS-ESI [M+H] + =64 6 
Example 20 

17- (1 , 2-Ethylene) -3,6a .16ot- trihydroxy-7ot- [5-fN-methyl-N- 
3- (4,4, 5,5,5 -pentaf luoro-n-pentylthio) -propyl amino] - 
pentyl] -estra-1 , 3 , 5 (10) -triene 



NaBH 4 (50 mg, 1.3 rnmol) was added to a solution of 
17- (1,2 -ethylene) -6-keto-7a-£5-[N-methyl-N-3- (4,4,5,5,5- 
pentaf luoro-n-pentylthio) -propyl amino] -pentyl} -estra- 
1,3,5 (10) -triene (29 mg, 0.045 rnmol) in Me oh (i.o ml). 
The reaction mixture was stirred for 2 h and was then 
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partitioned between Et 2 0 and water. The organic phase was 
washed with water and brine, dried (Na 2 S0 4 ) and concen- 
trated at reduced pressure. The residue was purified on 
column chromatography (CHCl 3 -MeOH, 10:1, 5:1) to give the 
title compound (20 mg, 69%) . 
R f (CHCl 3 -MeOH, 5:1) =0.17 

i H nmr (CDCls) 8 0.44-0.60 (m, 3H) , 0.77 (m, 1H) , 0.80 (s , 
3H>, 2.14 (m, 2H), 2.36 (s, 3H) , 2.50 (t, J=7 . 1 Hz, 2H) , 
2.56 (t, J=7.0 Hz, 2H), 2.63 (m, 2H) , 4.19 (d, J=6.7 Hz, 
1H) , 4.39 Cd, J=5.2 Hz, 1H) , 6.68 (dd, J=8.5, 2.4 Hz, 
1H) , 7.07 (d, J=6.5 Hz, 1H) , 7.20 (d, J=2 . 4 Hz, 1H) . 
MS-ESI [M+H] + =648 
Biological models 

In vitro binding affinty to the estrogen receptor-ct (MPS 
PharmaServices) 

Binding affinity was determined in a displacement 
assay using hBR-a (recombinant, insect Sf cells) with 0.5 
nM 3 H-estradiol as radioligand. The compounds were tested 
in concentrations from 0.03-10.0 nM. Results are given as 
IC S0 and Ki . 

In vivo estrogenic agonism (MPS PharmaServices) 

Compounds were administered s.c. (10 mg/kg) for 
three consecutive days to a group of 5 ICR derived im- 
mature female mice weighing approx. 13 g. The animals 
were sacrificed 24 h after the final dose and wet weight 
of the uterus was measured. A 5 0% or greater increase in 
the uterine weight relative to the vehicle control group 
indicates possible estrogen agonist activity. 
In vivo estrogenic antagonism (MPS PharmaServices) 

Compounds were administered s.c. (10 mg/kg) for 
three consecutive days to a group of 5 ICR derived im- 
mature female mice weighing approx. 13 g and challenged 
with estradiol-benzoate (3 ^g/kg s.c.) immediately after 
each daily dosing. The animals were sacrificed 24 h after 
the final dose and wet weight of the uterus was measured. 
A 50% or greater reduction in the estradiol -induced 
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increase in uterine weight indicates possible estrogen 
antagonist activity. 

Table 1 Bio mc poal ef f ects of representative examples of 
the compound accordin g to the present invention 





Ki 


ICso 


Iti vivo 
agonism 
(%) 


in vivo 
antagonism 


ICI 164,384 
SM4* 


0 . 76 


2.67 


43 


66 


ICI 182,780* 


0.41 


1.43 


4 


66 


EX 1 


1.00 


3 .50 


1 


61 


EX 4 


0.71 


2 .48 


4 


58 


EX 5 


0.34 


1.19 


8 


55 


Ex 8 • 


2.91 


10.2 






Ex 10 


1.36 


4.75 






Ex 12 


0. 45 


1.59 






EX 14 


>10 


>10 






EX 16 


0 ,30 


1.04 






Ex 18 


0.26 


0.92 
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CLAIMS 




wherein 

A is a 8-22 atoms long substituent, which convey 
antiestrogenic properties to the compound and which sub- 
stituent A is defined by D^, wherein D is chosen from 
the group comprising R4-CCOR4, R4SCO)o- 2 R4, N(R4) 3 , R4QR4 

and R4(C6H4)R4 

wherein R4 independently represents a bond, or H, or 
a halogenated or non-halogenated, saturated or unsatura- 
ted, mono-, di-, or trivalent C1-C12 hydrocarbon 

B',B" are H,H or H,0-R3 or 0-R3,H or H,F or 
together represent =0; 

Rl is H, or a potentially metabolically unstable 
group chosen from. the group comprising a straight, 
branched, or cyclic Cl-CS alkyl, C1-C6 acyl, benzoyl, 
sulphamoyl , or ; N- acetyl - sulphamoyl ; 

R2 is H, or a potentially metabolically unstable 
group chosen from the group comprising Cl-CS acyl or 
benzoyl ; 

R3 is H, or C1-C3 alkyl, or a potentially metabo- 
lically unstable group chosen from the group comprising 
Cl-CS acyl, benzoyl, sulphamoyl, or K -acetyl- sulphamoyl ; 
and 

X is methylene or a single bond, or 

pharmaceueically acceptable salts of the compounds 
of the general formula I . 
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2. A compound according to claim 1, 
wherein A is 

- (CH 2 ) ( (CK 2 ) o-aH) (CHa) Z - 4 S (O) Q . 2 (CH 2 ) 2 -4 (CF 2 ) x- 3 CF 3 

or 

7 (CH 2 ) 7-iiS (O) 0-2 (CH 2 ) 2 -4 (CF 2 ) 1-3CF3 

or 

-.(CH 2 ) 8 -wC(0)N( (CHa) 0-2H) (CY 2 ) 2 - 6 Y 
wherein Y is c'hosen from H or F 
or 

- (CHa) b-sCE (C0 2 H) (CH 2 ) 2 . 5 (CF 2 ) i- 3 CF 3 

or 

-C 6 H4-p-0 (CH 2 ) 3 -eS (O) 0-2 (CHa) a-« (CF 2 ) 1-3CF3 

or 

-CeH4-p~0(CH 2 ) 2 NMe 2 ; 
Rl is hydrogen, or methyl, or acetyl, or benzoyl, or 
sulphamoyl, or N-acetyl -sulphamoyl ; 
R2 is hydrogen; and 

R3 is H, or methyl, or a potentially metabolically 
unstable group, chosen from the group comprising Cl-CS 
acyl , benzoyl , : - sulphamoyl , or N- acetyl - sulphamoyl - 

3. A compound according to claim 1 or 2 , 
wherein A is 

- (CH 2 ) 4-sN (CH 3 ) (CH 2 ) (O) 0 -a (CH 2 ) 2-4 (CF a ) i-aCF 3 

or 

- (CH 2 ) ,. n S (0) 0.2 (CE 2 ) 2-4 (CF 2 ) 1-3CF3 

or 

! - (CH 2 )ioC(0)N(CK 3 ) (CY 2 ) 2 -gY 
wherein Y is chosen from H or F 

or S 

- (jCH;) 3 . 9 CH (C0 2 H) (CH 2 ) 2-5 (CF 2 ) 1-3CF3 ; 

B 1 , B 1 ' are H, H or H,0-R3 or 0-R3,H or H,F; 

Rl is K, or methyl, or acetyl, or sulphamoyl; and 

R3 is H, or methyl, or acyl; 

4. A compound according to any one of claims 1-3, 
wherein A is j 

- (c6 2 ) 4-sN (CK 3 ) (CHa) 3S (O) 0 -2 (CH 2 ) 3 CF 2 CF 3 
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- (CH 2 ) b-ioS (O) 0.2 (CH 2 ) 2-4 (CF 2 ) i-3CF 3 
- (CH 2 ) 9 _ 3 CH<C0 2 H) (CH 2 ) 2 -s (CF 2 ) i. 3 CF 3 



R3 is H. 

5, A compound according to any one of claims 1-4 
chosen from the group comprising 

11- (3,16a-Dihyjdroxy-17-methylene-estra-l, 3, 5 (10) -fcriene- 
7a-yl) -undecan'oic acid n- butyl -methyl -amide , 




11- (3 # i6a-Dihydroxy-17-methylene-estra-l, 3 , 5 (10) -triene- 
7<x-yl) -undecanbic acid n- butyl -methyl -amide 3 -O-benzoate , 




11- (3 , 1 6<x-Dihyciroxy- 17 -methylene- estra-1, 3, 5 (10) -triene- 
7a-yl) -undecanbic acid (2 , 2 , 3 , 3 , 4 , 4 , 4-heptaf luoro) -n- 
butyl - methyl - amide , 



MO' 




3 , 16a-Dihydrox^-l7-methylene-7a-[9-[(4, 4 , 5, 5, 5-penta- 
fluoro-n-pentyl) thio]nonyl]-estra-l,3,5 (10) -triene, 
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3 , i6a-DihydroLcy-17-methylene-7a-[9-[ (4,4,5,5 , 5-penta- 
f luoro-n-pentU) sulf inyl]nonyl]-estra-l, 3 ,5(10) -triene , 



20 




3 , 1 Set - Dihydr oxy- 1 7 - methylene- 7 a - [9 - [ ( 4 , 4 , 5 , 5 , 5 -pent a- 
fluoro-n-pentyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) -triene 3 



O-acetate, 



25 



30 




3 , i6a-Dihydroxy- 17-methYlene-7a-[9 -[ (4,4,5,5, 5-penta- 
15 fluoro-n-pentVl)sulfinyl]nonyl]-est:ra-l,3 / 5(10).triene 3 

O-sulf amate, 



v»OM 



O 




3 , iSa-Dihydroxy-17-Tnetnylene-7a-[9-[ (4,4,5,5 , 5-penta- 
fluoiro-n-pentj'l)sulfinyl]nonyl]-estra-l,3,5(10) -triene 3 

O-benzoate, j 

3 , 1 6a-Dihydroxy- 17 -methylene - 7a-[9 -[ (4,4,5,5,5 -penta- 
fluoro-n-pentyl)sulfonyl]nonyl]-estra-l,3,5 (10) -triene, 




35 
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3 , l6a-Dihydroxy- 17 -methylene- 7a- [9 -[ (4 , 4,5,5, 5-penta- 
fluoro -n-pentyl ) sulf inyl]octyl]-estra-l , 3 , 5 (lo) -triene, 




7a-[9-[ (2 , 2 , 3 , 3|, 4 , 4 , 4 -Heptaf luoro-n-butyl) sulf inyl]nonyl]- 
3, i6a-dihydrox^-17-methylene-estra-l,3 , 5 (10) -triene, 



10 



3 , l6a-Dihydroxir-17-methyl^ne-7a-[9-[ (3,3,4,4,5,5,6,6,6- 
nonafluoro-n-hexyl) sulf onyl]nonyl]-estra-l , 3 , 5 (10 ) -triene, 



15 




F P F 



3 , lSa-Dihydroxy- 17 -methylene -7a-[9-[ (4,4,5,5,6,6,7,7,7- 
20 nonaf luoro-n-heptyl) sulf onyl]nonyl]-estra-l , 3 , 5 (10) 
triene. 



25 




30 



3 , i6a-Dihydrox^-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5,5 -pentUf luoro-n-pentylthio) -propyl amino] -pentyl] • 
estra-1,3,5 (10? -triene, 



F JF 



35 
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25 



3 . isa-Diliydroxjr-i7-methylene-7a-[5-[N-Tnethyl-N-3- 
(4,4,5,5,5 -penlLaf luoro-n-pentylsulf inyl) -pr opyl amino] - 



85 



pentyl] -estra-1 



,3,5 CIO) -triene, 



30 



35 




3 isa-Dihydroxy-i7-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5,5 -pentaf luoro-n-pentylsulf inyl) - propyl amino] - 
pentyl]-estra-l|,3,5 (10) -triene 3-O-sulfamate, 




3 , i 6 a-Dihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5,5 -pentlaf luoro-n-pentylsulf inyl ) - propyl amino] - 



pentyl] -estra-1 



OH 





,3, 5 (10) -triene 3-O-benzoate, 



3 , 1 6 a- D ihydroxy - 1 7 - ir.e thy 1 ene - 7 a - [5 - [N- me thy 1 -N- 3 - 
(4,4,5,5, 5-penlaf luoro-n-pentylsulf onyl) -propylamine]- 
pentyl]-estra-l,3,5 (10) -triene, 



3 , i6a-Dihydroxy-l7-methylene-7a-[5-CN-methyl-N-3- 
(3,3,4.4.5,5,sj6, 6-nanaf luoro-n-hexyl) -propylairri.no]- 




pentyl] -estra-1 



,3,5 (10) -triene. 
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3 , i6a-Dihydrc3<!y-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5,5.6,6,7,7, 7-nonaf luoro-n-heptyl ) -propyl amino] ■ 
pentyl]-estra- 1,3,5 (10) -triene. 



11- (3 / i€a-Dib.ydroxy-17-methylene-estra-.l,3,5ClO) -triene 



7a-yl) -2- (4,4 



5, 5, 5-pentafluoro-n-pentyl) -undecanoic 



10 acid, 




15 



7a-yl) -2- (4,4, 



undecanoic acid, 



11- C3,16a-Dihydroxy-17-methylene-estra-l,3,5(10) -triene 



5,5,6,6,7,7,7 -nonaf luoro-n-heptyl) 



20 




3 , 16a-Dihydroxy- 17-methylene-estra-l, 3 , 5 (10) -triene- 



11- ( 



7cx-yl) -2- (3,3 , 
undecanoic aci 



25 



4,4,5,5,6,6,6 -nonaf luoro - n-hexyl ) 
d, 




30 



10- (3,16a-: 
7a-yl) -2- (3,3 
acid, 



35 




17-methylene-estra-l , 3 , 5 (10) -triene- 
4,4,5,5,6,6, 6-nonaf luoro -n-hexyl) -decanoic 



Dihydroxy 
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15 



20 



11- (3 , 1 6a-Dihydroxy- 17 -methyl ene-estra-1, 3,5(10) -triene 



7oc-yl) -2- (3,3, 



4,4,5,5,6,6, 6 - nona fluoro-n- hexyl ) - 



undecanoic acid methylester, 
5 q ^ 

2-[9- (3 ,16a-Dihydro:>cy-17-methylene-estra-l, 3, 5 (10) - 
triene - 7a-yl ) -nonyl] - 2-0,3,4,4,5,5,6,6,6 -nonaf luoro-n- 
10 h.exyl) -malonic acid, 




11- (3,6a, i6a-Trihydroxy-17-rnethylerie-estra-l,3,5 (10) 
triene-7a-yl) -undecanoic acid n-butyl -methyl- amide , 




3 , 6a, !6a-Trihyarcxy-i7-metliylene-7a-[9-[ (4 ,4,5,5,5- - 
pentaf luoro-n-pentyl) thio]nonyl]-estra-l, 3 , 5 (10) -triene 



25 




3 , 6a, i6a-Trihydrox:y-l7-methylene-7a-[9-t (4 ,4,5,5,5- 
pentafluoro-n-ientyl) sulf inyl]nonyl]-estra-l , 3 , 5 (10) 



3 0 triene, 




10 



15 



20 



25 



30 



88 

3,6a, 1 6a- Trihydroxy- 17 -methylene -7a- [9 -[ (4,4,5,5,5- 
pentaf luoro-n-4entyI) sulf inyl]nonyl]-estra-l, 3 , 5 (10) - 
triene 3-0-sul£atnat:e , 




3 , 6a, 16a-Trihy 



^ , x U « ^..^ Jroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4 , 4 1 5 , 5, 5-penLf luoro-n-pentylthio) -propylamino]-pentyl]- 
estra-1,3,5 (10! -triene, 




9 — *Y* 

3 , 6a , 1 6a- Tr ihydroxy- 17 -methyl ene - 7a- [5 - [N-methyl -N - 3 - 
(4,4,5 , 5, 5-penlaf luoro-n-pentylthio) - propyl ami no] -pentyl]- 
estra-1,3,5 (10), -triene 3 -O-sulf amate , 




3 . 6a, i6a-Trihydroxy-17-methylene-7a-[5-[N-methyl-N-3- 
(4,4,5, 5, 5-penl;. 

,3,5 (10) -triene. 



f luoro-n-pentylsulf inyl) -propyl amino]- 



pentylj-estra- 1 




3 , 6a, i6a-Trihydroxy-17-methylene-7a-[S-[N-methyl-N-3 
(3, 3,4, 4, 5, 5, els, 6-nonaf luoro-n-hexyl) -propylamine]- 
pentyl]-estra-l|,3,5 (10) -triene, 



35 
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11- (3 , 6<x, 16a-Trihydroxy-17-metliylene-est2ra-l, 3 , 5 CIO) - 
triene - 7a-yl > -I - (3,3.4,4.5.5.6.6. S -nonaf luoxo-n-Hexyl ) - 



undacanoic acia. 




10- (3 6a,16a-Trihydroxy-17-methylene-estra-l,3,5(10) - 
triene- 7a-yl ) -2 - C 3 , 3 . 4 . 4 . 5 , S . S . 6 , 6-nonaf luoro-n-hexyl ) 
10 decanoic acid, 




15 



H-(6p-Fluoro-3 / 16a-dihydroxy-.l7-met:hylene-estra- 
1,3,5 (10) -triejie-7a-yl) -undecanoic acid n-butyl -methyl - 



amide , 



20 




6(5-Fluoro-3, i6dt-dihydroxy-l7-inetiiylene-7a-[9-[ (4 , 4 , 5 , 5 r 5- 
pentaf luoro-n-ientyl) thio]nonyl]-est:ra-l , 3 .5(10) -triene. 



25 



F 

6p-Fluoro-3 , i6o-dihydroxy-17-Tnethylene-7a-t9-[ (4,4,5,5,5- 
pentaf luoro-n-ientyl) sulf inyl]nonyl]-estra-l, 3 ,5(10)- 



3 0 triene, 



35 
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sp-Fluoro-3 , l Set- dihydroxy- 17 -methylene - 7a- [5 ~[N-methyl -sr- 
3 - (4 , 4 , 5 , 5 , 5 -p&ntaf luoro-n-pentylthio) -propylamine] - 
pentyl]-estra-I, 3 , 5 (10) -triene, 




S(J-Fl-uoro-3 , 16a-dihydroxy-l7-methylene-7a-[5-[N-methyl-N- 
3- (4,4,5,5, 5-pjentaf luoro-n-pentylsulf inyl) -propyl amino] - 
10 pentyl]-estra-i ,3,5(10) -triene, 



« F F 
* — ^P^p 




6|3-Fluoro-3 , 1 
3- (3,3,4,4,5, 
penty 1] -estra- 




6ix- dihydroxy- 17 -methylene -7a -[5- [N-methyl-N- 
5,6,6, 6-nonaf luoro-n-hexyl) -propyl amino] - 
,3,5 (10) -triene, 



P P f c 



11- (6(3-Fluoro-3 , 16a-dihydroxy-17-methylene-estra- 
1,3,5(10) - triene -7a-yl) -2- (3,3,4,4,5,5,6,5, S-nonaf luoro- 
n-hexyl) -undecanoic acid, 




25 



10- (6p-Fluoro 
30 1,3,5 (10) -tridne 
n-hexyl) -decanoic 



3 , 16a-dihydroxy-17-methylene-estra- 

7a-yl) -2- (3,3,4, 4, 5, 5, 6,6, 6 -nonaf luoro- 
acid. 



10 



15 



20 



25 



35 



3, 60,16a- 
pentaf luoro-n 
triene, 



91 

Trihy&roxy- 17 -methylene -7a- [9 -[ (4,4/5,5,5- 
pentyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) 




3, 6|3, ISa-TrihyS; 
(4,4,5,5/ 5 -pen 
estra-1,3, 5 (10 



HO* 



Trihydroxy 



3, 60, 16a 
(4 r 4,5 f 5,S-pen' 
penty 1 ]-estra- 




.r oxy- 1 7 -methyl ene - 7a - [5 - [N -methyl -ST - 3 - 
af luoro-n-pentylthio) - propyl ami no] -penty 1]- 
-triene, 



1 7 - methylene - 7a - [5 - [N- methyl -N - 3 - 
;a£ luoro-n-pentylsulf inyl ) -propylamine] - 
,3/5 (10) -triene. 



11- (3, 6|S, 16a-Trihydroxy-17-tnethylene-estra-l,3,5 (10) - 



t r i ene - 7 a - y 1 ) 



2 - (3,3,4,4,5,5,6,6, 6-nonaf luoro-n-hexyl ) 



undecanoic acid. 




11- (17- (1,2 
30 triene-7a-yl) - 



Ethyl 



ene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) 
undecanoic acid n -butyl -methyl -amide. 
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11- (17- (1,2-EtAiylene) -3 , ISa-dihydroxy-estra- 1 , 3 , 5 ( 10) 
triene-7a-yl)-pndecanoic acid n-butyl-methyl-amide 3-0- 

benzoate, 




11- (17- (1,2- 

t:riene-7a-yl) 
10 f luoro) -n- 



butyu. 



Ethylene) -3 , 16a-dihydroxy-estra-l , 3,5(10) 
undecanoic acid (2 , 2 , 3 , 3 , 4 , 4 , 4-hepta- 
metbyl -ami de , 




15 



17- (1,2-Ethylehe) -3 , i6a-dihydroxy-7a-[9-[(4, 4, 5, 5, 5- 
pentaf luoro-n-tentyl) thio]nonyl]-estra-l, 3 , 5 (10) -triene. 



20 




r F 



17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5- 
pentaf luoro-n-j?entyl) sulf inyl]nonyl]-estra-l, 3 , 5 (10) 
triene, 



25 




17- (1,2 -Ethylene) -3 , l6a-dihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5- 
pentafluoro-n-tentyl) sulf inyl]nor-yl]-estra-l, 3 , 5 (10) - 
30 triene 3 -O-acepate , 




35 
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17- (i,2-Ethyldne)-3,16a-dihydroxy-7a-[9-[(4,4,5,5,5- 
pentaf luoro-n- pentyl) sulfi inyl]nonyl]-estra- 1,3,5(10) 
triene 3-0-sul f amafce, 



o 



17- (l , 2 -Ethylene) -3 , lSa-dihydroxy-7a-[9-[ (4,4,5,5,5 
pentaf luoro-iJpentyl) sulf onyl]nonyl]-escra-l , 3 , 5 (10) 
10 triene, 




IS 



20 



17- (1. 2 -Ethylene) -3 , lSa-dihydroxy-7a-[9-[ C4 , 4 , 5 , 5 , 5 
pentafluo2ro-n-jpentyl)sulfinyl]octyl]-estra-l,3,5C10) 

triene, 



17-<1,2-Ethylene) -7a-[9-[ (2 , 2 , 3 , 3 ,4 , 4 , 4-heptaf luoro-n- 
butyl) sulf inyllnonyl]-3 , iGa-dihydroxy-estra-1, 3 , 5 (10) - 



25 



triene, 



HO 



OH 




17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[9- 



30 



[(3,3,4,4, 5,5, 
estra-i,3,5(ia> 



6,6, 6-nonafluoro-n-hexyl) sulf onyl]nonyl]- 
) -triene. 




35 
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17- (1,2- Ethylene) -3 , 16a-dihydroxy-7ct-[9- 



[(4,4,5,5,6,6, 
estra-1,3,5 (10 



Oh 




17- (1,2-Ethyl 
(4,4,5,5,5-pen 
estra-1, 3, 5 ( 



r 7 , 7-nonaf luoro-n-heptyl) sulf onyl]nonyl]- 
triene, 



ape) -3,16a-dihydroxy-7a-[5-[N-methyl-N-3- 
af luoro-n-pentylthio) -propyl amino] -pentyl] • 



!<)■' -triene, 




{4,4,5,5,5-pen 
estra-1,3, 5 (10 



17- (1,2 -Ethylene) -3 , i6a-dihydroxy-7a-[5-[N-methyl-N-3- 

Aaf luoro-n-pentylthio) -propyl amino]- pentyl] - 
•triene 3-O-benzoate, 




17- (1, 2-Ethyleme) -3 , i6oc-dihydroxy»7a-lS-[N-raethyl-N-3 



(4,4,5,5,5-pent 
estra-1,3,5 (10 ' 



fluoro-n-pentylthio) -propylamine] -pentyl] - 




•triene 3-O-acetate, 



17- (1,2 -Ethylene) -3 , 16a-dihydroxy-7a-[5-[N-methyl-N-3- 
(4,4,5 , 5, 5-peniaf luoro-n-pentylthio) -propyl amino] -pentyl] - 
estra-1,3, 5 (lOj-triene 3-O-sulf amate , 



9 



95 



17- (1,2-Ethyle: 
(4,4,5,5,5-pen< 
pentyl]-estra-l 



10 



ie ) - 3 , 1 6oc - dihydroxy- 7 a - [5 - [N- methyl -N-3- 
ifluoro-n-pentylsulfinyl) -propylamino]- 
,3,5 (10) -triene, 



17- (1,2-Ethyleme) o # 16a-dlhydroxy-7a-[S-IM-n»thyl-M-3. 
(4,4,5, S.S^peniafluoro-n.pentylsulfonyl) .propylamine], 
pentylj-estra- J, 3,5(10) -triene, 





15 



17- (1, 2 -Ethylene 
(3,3,4,4,5,5,6 

pentyl]-estra 



20 




) - 3 , 1 Sa- dihydroxy- 7a- [5 - [N -methyl -N- 3 * 
6, 6-nonaf luoro-n-hexyl) -propyland.no] - 
,3,5(10) -triene, 



17 - ( 1 , 2 -Ethylene 
(4,4,5,5,6,6,7 
pentylj-estra-l 



25 




11- (17- (1,2- 
30 triene-7a-yl) 

undecanoic acid 



Ethylene) -3 , 16a- dihydroxy- est ra-1, 3 , 5 (10) 
- (4,4,5,5,5-pentafluoro-n-peirtyl) - 



35 



) -3 / i6a-dihydroxy-7a-[5-[N-methyl-N-3- 
, 7-nonaf luoro-n-heptyl) -propyl amino] - 
3,5 (10) -triene, 
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11- (17- (1,2-Et: 



96 



;liylene) -3 , l6a-dihydroxy-estra-l / 3 , 5 (10) - 
triene-7a-yl) -1 -(4, 4, 5, 5, 6, 6, 7, 7, 7 -nonaf luoro-n-heptyl) 
undecanoic acioi, 



30 



HO' 




11- (17- (1,2 
triene-7a-yl) - 
undecanoic aci 



Ethylene) -3 , l6a-dihydroxy-estra-l , 3 , 5 (10) - 
(3,3,4,4,5,5,6, 6, 6-nonaf luoro-n-hexyl) • 



35 




10- (17- (1,2 -Ethylene) -3 , i6a-dihydroxy-estra-l, 3 , 5 (10) 
tr iene-.7a-yl) -2 - (3 , 3 , 4 , 4 , 5 , 5 , 6 , 6 , 6 -nonaf luoro-n-hexyl ) 
decanoic acid, 



HO 




P F 



11- (17- (1, 2 -Ethylene) -3 , 16a-dihydroxy-estra-l, 3 , 5 (10) - 



triene-7a-yl) 
undecanoic aci& 




2 _[9- (17- (1, 2-Ethylene) -3 , 16a-dihydroxy-estra-l , 3 , 5 (10) 



tr-iene-7a-yl) 
hexyl) -malonic 



:ionyl]-2- (3 , 3 , 4 , 4 , 5 , 5 , 6 , 6 , 6-n.onaf luoro-n- 
acid, 




-(3,3,4,4,5,5,6, 6 , 6-nonaf luoro-n-hexyl) 
methylester, 
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11- (17- (1,2 -Ethylene) -3 , 6a, 6a-trihydraxy-estra-l , 3 r 5 (10) 
triene-7oc-yl) lundecanoic acid n-butyl -methyl - amide , 



HQ 



11- (17- (1, 2-Etfhylene) -3 , 5a, 6a- trihydroxy-estra-1 , 3 , 5 (10) 
triene-7a-yl) -lundecanoic acid (2 , 2 , 3 , 3 , 4 ,4 , 4-hepta- 
fluoro) -n-butvh- -methyl -amide. 



pentafluoro - n- 



17- (1,2 -Ethylene) -3, 6a, 6a-trihydroxy-7a-[9-[ (4 , 4 , 5 , 5 , 5 - 



oentyl) thio]nonyl]-estra-l, 3,5(10) -triene, 




17 - (1 , 2 -Ethylene) -3 , 6a, 6a-trihydroxy-7a- [S>-[ (4,4,5,5,5- 
pentafluoro-n- ^enfcyDsulfinylJnonyll-estra-l, 3,5 (10) - 



triene , 



17 - (1 , 2 -Ethylene) -3 f 6a, 6a-trihydroxy-7a-[9-[ (4 ,4,5,5,5- 
pentafluoro-n4entyl) sulf inyl]nonyl]-estra-l, 3 ,5 (10) - 
triene 3 -O-s-ulf amate , 



93 



17- (1,2 -Ethyl 
pentafluoro-n- 
triene, 



Brie) -3 , 6a, 6a-trihydroxy-7a- (4 , 4 , 5 , 5 , 5- 
pentyl) sulf onyl]ncnyl]-estra-l, 3 ,5 (10) - 




17- (1,2 -Ethyl 
butyl) sul fiirjrl] 
triene, 




? ne ) - 7a-[9 -[ (2,2,3,3,4,4, 4-heptaf luoro-n- 
nonyl]- 3 , 6a , 6a - 1 rihydroxy -estra -1,3,5(10) 



P F 



17- (1, 2 -Ethyl 
(4,4,5,5,S-pe 
estra-1, 3 , 5 (1C 



ene) -3, 6a, 6a- trihydro^y- 7a- [5 - [N- methyl 3 ■ 



J 



t a f luoro - n- pen ty 1 1 hi o ) -propyl amino] -pent yl] 



17- (1,2-Ethylejne 
(4,4,5,5, 5 -pen taf luoro 
estra-1, 3, 5 (loj) 




-triene, 



) -3 , Soc, 6a-trihydroxy-7a-[5-[N-methyl-lsr-3- 
n-pentyl thio ) -propyl amino] -pentyl] 
-triene 3-0-sulf arnate, 



elae 



17- (1,2 -Ethyl 
(4,4,5, 5, 5 -pen 
pentyl]-estra-] 



) -3 , 6a, 6a- trihydroxy- 7a-[5 - [N- methyl -N- 3 ■ 
a f luoro - n-pentyl sul £ iny 1 ) - propyl ami no] - 
, 3 r 5 (10) -triene. 



10 



15 



20 



25 



35 



17- (1, 2 -Ethyl 



99 



Une) -3 , 6a, 6a-trihydroxy-7a-[5-[N-raethyl-N-3- 
(4,4,5,5 , 5-pecitaf luoro-n-pentylsulf onyl) -propylamine] - 
pentyl]-estrajl, 3,5 (10) -triene, 




l | 9. 



V 



6h 

11- (17- (1, 2-E :hylene) -3,6a, 6a-trihydroxy-estra-l , 3 , 5 (10) 
triene-7a-yl) *2- (4 , 4 , 5 , 5 , 5-pentaf luoro-n-pentyl) -ur.de- 
canoic acid, 




11- (17- (1, 2 -Ethylene) -3, 6a, 6a-trihydroxy-estra-l, 3 , 5 (10) 
triene-7a-yl) - .2- (4 , 4 , 5 , 5 , 6 , 6, 7 , 7 , 7-nonaf luoro-n-heptyl) - 
undecanoic acid, 




10- (17- (1, 2 -Ethylene) -3 , 6a, 6a-trihydroxy-estra-l , 3 , 5 (10) 
triene-7a-yl) -2- (3 , 3 , 4 , 4 , 5j, 5 , 6,6, 6 -nonaf iuoro-n-hexyl) - 
decanoic acid, 




11- (17- (1,2-EtSiylene) -3, 6a;, Sa-trihydroxy-estra-l, 3 , 5 (10) 



30 triene-7a-yl) 



2 - ( 4 , 4 , 5 , 5 , sj-pent afluoro -n-pentyl ) - 



undecanoic acii methylester, 




100 

11- (17- (1,2-Etjhylene) -3 , Set, 6a-trihydroxy-estra-l , 3 , 5 (10) 
undecanoic aci|i methylester, 




2 -[9- (17- (1,2 -Ethylene) -3 , 6a, 6a~ trihydroxy-estra- 
1,3, 5 (10) -triene-7a-yl) -nonyl]-2- (3,3,4,4,5,5,6,6,6- 
nonafluoro-n-hexyl) -malonic acid, 




11- (17- (1,2 -Ethylene) -60-fi luoro-3 , 16a-dihydroxy-estra- 
1, 3, 5 (10) -tridne-7a-yl) -undecanoic acid n- butyl -me thy 1- 
amide, 




li- (i7- (i,2-Etihyi 

1,3,5 (10) -triejne 
heptafluoro) -ri 



ene) -6(5-f luoro-3 , l6a-dihydroxy-estra- 
7a-yl ) -undecanoic acid (2,2,3,3,4,4,4- 
- butyl -me thyl - amide , 




17- (1,2- 
[(4,4,5,5,5 
1,3,5(10)- 



Ethylene) 



pe:itaf luoro 
triene, 




-6p-f luoro-3, 16a-dihydroxy-7a-[9- 
n-pentyl) thio]nonyl]-estra- 



101 



17- (1,2 -Ethylene) -6p-fi luoro-3 , 16a-dihydroxy-7a-[9- 
[(4,4,5,5 , 5-peitaf luoro-n-pentyl) sulf inyl)nonyl]-estra- 
1,3,5 (10) -triene, 




17- ( 1,2 -Ethyl ejne) -S|3-£ luoro-3 , 16a-dihydroxy-7cc-[9- 
[(4,4,5,5,5 -peltaf luoro-n-pentyl ) sulf inyl]nonyl]- estra- 
1,3 , 5 (10) -triune 3-O-sulf amte, 



H.N-S-0 

3 




17- (1,2- Ethylene) -6p-f luoro-3 , l6a-dihydroxy-7a-[9- 
[(4,4,5 , 5, 5-peptaf luoro-n-pentyl) sulf on.yl]nonyl]-estra- 
1,3,5 (10) -trieine, 



methyl -N- 3- (4, 
amino] -pent yl]- 



17- (1,2 -Ethylene) -60-f luoro-3 , 16a-dihydroxy-7a-[5 -[N- 



4 1 5 1 5 f s-pentaf luoro-n-pentyl thio) -propyl- 
eatra-1,3,5 (10) -triene, 




17- (1, 2 -Ethylene) 
methyl -N- 3- (4, 
amino] -pentyl]- 



-6p-£ luoro-3 , 16a-dihydroxy-7a-l5-[N- 
4 1 5 # 5 / 5 -pentaf luoro-n-pentyl thio) -propyl ■ 
estra-1,3,5 (10) -triene 3 -O-sulf amate, 
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17- (1,2 -Ethyl 
methyl -N- 3- (4 
propyl amino] 
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ane) -6p-f luoro-3, l6a-dihydroxy-7a-[5~[N- 
,4,5 , 5, 5-pentaf luoro-n-pentylsulf inyl) - 
tyl]-estra-l,3,5 (10) -triene, 



pen' 




17- (1,2 -Ethylene) -6p- f luoro-3 , 16a-dihydroxy-7cc-[5 -[N- 



methyl-N-3- (4 



10 propylam±no]-pentyl]-estra-l,3,5 (10) -triene, 




4, 5, 5, 5-pentaf luoro-n-pentylsulfonyl) 



11- (17- (1,2 -Ethylene) -sp-f luoro-3 , 16a-dihydroxy-estra~ 
1,3, 5 (10) -triene-7a-yl) -2- (4,4,5, 5 , 5-pentaf luoro-n- 
pentyl) -undecanoic acid, 




IX- d7_ (i, 2 -Ethylene) -6p-f lucro-3 , 16a-dihydroxy-estra- 
1,3, 5 (10) -triene-7a-yl) -2- (4,4, 5,5 f 6, 6, 7, 7, 7-nonafluoro 
n-heptyl) -undecanoic acid, 




11- (17- (1, 2 -Ethylene) -6p-f luoro-3 , 16a-dihydroxy-estra- 
1,3,5(10) - triene- 7a-yl> -2- (4,4, 5,5, 6, G, 7 f 7, 7-nonaf luoro 
n-heptyl) -undebanoic acid methylester , 



10 



15 
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l7-(l / 2-Ethylene)-3,6p > 6a-trihydro 3? Y-7a-[9-[(4,4 f 5,5 / 5- 
pentafluoro-n-pentyl) thio]nonyl]-estra-l , 3 , 5 (10) -triene, 



20 



25 



HO' 




OH 



17 -(i,2-EthyleAe)-3,6p,6a-trihydroxy-7a-[9-[(4.4,S,S,5- 
pentaf luoro-n-pentyl) sulf inyl]nonyl]-e S tra-l ,3,5(10)- 



tra-ene, 




i7-(i,2-BthvlM«)-3,«P.6a-trihydroxy-7«-[S-|»-n«tlxyl-H-3- 
(4,4,5,5,5 -pentaf luoro-n-pentylthio) -propyl amino] -pentyl]- 
estra-1,3,5 (10) -triene, 




17- (1,2 -Ethylene) -3 , 6(J, 6a-trihydroxy-7a-[5-p*-methyl-N-3- 
(4,4,5,5 , 5 -pentaf luoro-n-pentylsulfinyl) - propyl amino] - 



pentyl]-estra-l 




,3,5 (10) -triene, 



30 



:hylene) -3 , 6p, Sa- trihydroxy-estra-l , 3 , 5 (10) 
triene-7a-yl ) - 2 - (4 , 4 . 5 . 5 , 5 -pentaf luoro-n-pentyl) - 
undecanoic acid, 
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11- (17- (1, 2-Ethylene) -3 , 6p , 6a-trihydroxy-estra-l , 3,5(10) 
triene-7a-yl) -2-(4,4,5,5, 6,6,7,7 , 7-nonaf luoro-n-heptyl) - 
undecanoic acid, 



HO' 



17- (1,2-Ethyleme) -3 , l6a-dihydroxy-6-keto-7a-[9- 
(4,4,5,5, 5-peniafluoro-n-pentyl) tHiononyl]-estra- 
1,3,5 (10) -triene, 





17- (1,2 -Ethylene) -3 , 16a-dihydroxy-6-keto-7a-[9- 
[(4,4,5,5,5 -pen taf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
1,3,5 (10) -triene, 




17- (1,2 -Ethylene) -3 , l6a-dihydroxy-6-keto-7a-IS-[N-methyl- 
N _ 3 - (4,4,5, 5, 5-pentaf luoro-n-pentyl thio) -propyl amino]- 



pentyl]-estra-l 



HO' 




,3,5 (10) -triene, 



17- (1,2 -Ethylene) -3 , l6a-dihydroxy-6a-methoxy-7a-[9- 
30 (4,4,5,5, 5-peniaf luoro-n-pentyl) thiononyl]-estra- 
1,3,5 (10) -triene, 



35 
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17- (1,2 -Ethylene) -3 , ISa-dihydroxy- 6a-methoxy-7oc-[9 - 
[(4,4,5,5 / 5-p^ntaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
l f 3 , 5 (10) -triene, 



OMs 



17- (1,2 -Ethylene) -3 , 16a-dihydroxy-6p-meth6xyr.7a-[3- 
(4,4, 5, 5, 5 -peritaf luoro-n-pentyl) thiononylj-estra- 



10 1,3,5(10) -triene, 




OM8 



F p 



j pr , and 

17- ( 1,2 -Ethyl ebrie) -3 , 16a-dihydroxy- 6(3-methoxy-7a-[9- 
[{4,4,5, 5, 5 -perxtaf luoro-n-pentyl) sulf inyl]nonyl]-estra- 
1,3,5 (10) -triene 




HO 

OMe 

6. A compound according to any one of claims 1-5 for 
use as a medicament . 

7. Use of | a compound according to any one of claims 
1-5 for the manufacturing of a medicament for the treat- 
ment of an estrogen related disorder or condition that 
benefits from antiestrogen treatment. 

S. Use according to claim 7, wherein the estrogen 
related disorder or condition is chosen from the group 
comprising estrogen dependent breast cancer, anovulatory 
infertility, menstrual disorders, male pattern baldness, 
dysfunctional \Lterine bleeding, endometrial polyps, be- 
nign breast disease, uterine leiomyomas, adenomyosis, 



ovarian cancer, 



endometrial cancer, melanoma, prostate 
cancer, cancers of the colon, CNS cancers, endometriosis, 
polycystic ovary syndrome, infertility and contraception 
in males - 



H*H bv USPTO *mm the IFW Image Database on 01/31/2005 



106 

9. Use according to claim 7 or 8 , wherein the estro- 
gen related disorder is estrogen dependent breast cancer. 

10. A pharmaceutical composition comprising a com- 
pound according to any one of claims 1-5, admixed with 
one or more phkrmaceutically acceptable excipients or 
carriers . 

11. A pharmaceutical composition according to claim 
10, wherein the excipients are chosen from the group com- 
prising filling agents, lubricants, flavours, colourings, 
sweetenings, buffers, acidifying agents, diluents and 

preservatives . 

12. A pharmaceutical composition according . to any 
one of claims 10-11, which is administered orally, intra- 
muscularly, iniravenously, intraperitoneal^ or subcu- 
taneously, via | implants , rectally, intranasally, trans- 
dermal^, or vaginally; preferably orally, transdermally 

or intranasally. 

13. A method of treatment comprising administration 
of a pharmaeutically effective amount of compound accor- 
ding to claim 1-5 or a pharmaceutical composition accor- 
ding to claim 10-12 to a subject suffering from an estro- 
gen dependent disorder or condition. 

14. A method of treatment according to claim 13, 
wherein the estrogen dependent disorder or condition is 
chosen from the group comprising estrogen dependent 
breast cancer, anovulatory infertility, menstrual dis- 
orders, male pattern baldness, dysfunctional uterine 
bleeding, endometrial polyps, benign breast disease/ 
uterine leiomyomas, adenomyosis, ovarian cancer, endomet- 
rial cancer, melanoma, prostate cancer, cancers of the 
colon, CNS cancers, endometriosis, polycystic ovary syn- 
drome, infertility and contraception in males. 

15. A method of treatment according to claim 13 or 
14, wherein the estrogen dependent disorder is estrogen 
dependent breas.t cancer. 



10 



1C7 
ABSTRACT 

Tlie present invention relates to novel compounds 
which are 7a- substituted 17-alkylene-16a~hydroxy steroi- 
dal estrogens] This invention specifically relates to 
estrogen derivatives where the 7a-substituent is chosen 



in such a way 



that it conveys ant i -estrogenic properties 
to the compourd- The present invention also relates to 
use of said compounds as a medicament; and for the treat- 
ment of estrogen dependent disorders, a pharmaceutical 
composition comprising one or more of said compounds and 
a method of treatment . 
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